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General 


Observing basic safety rules and precautions can eliminate accidents 
when operating, maintaining, and repairing the forklift. The Operator’s 
Manual contains detailed information regarding safety practices when 
driving and operating the forklift. Always be alert to potential hazardous 
situations that could result in injury to yourself or bystanders. Care should 
also be taken to avoid damage to the equipment. Maintenance should 
always be done by trained personnel using proper tools. 


Caution, Warning, and Danger 


> P 





w1049 


Hazards are identified by the “Safety Alert Symbol” and followed by a 
signal word: Caution, Warning, or Danger. 


CAUTION: Means that a situation COULD be hazardous and MAY result 
in personal injury if not avoided. CAUTION is also used to 
alert against unsafe practices that could result in equipment 
damage. 


WARNING: Means that a situation COULD be hazardous and MAY result 
in serious injury or death if not avoided. 


DANGER: Means that a situation IS HAZARDOUS and WILL result in 
serious injury or death if not avoided. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 1-1 


Safety 


Safety Standard 


Maintenance Safety 


General 


The ASME/ANSI B56.6 safety standard for rough terrain forklift trucks 
defines safety requirements relating to the design, operation, and 
maintenance of these vehicles. For a copy of this standard write to: 


The American Society of Mechanical Engineers 
United Engineering Center 

345 East 47th Street 

New York, NY 10017 


DO NOT attempt machine operation or maintenance until you have read 
and fully understand the safety instructions in this section. Only trained 
and authorized personnel should be permitted to operate or maintain the 
machine. 


Mounting and Dismounting 


Mount and dismount the machine only where steps and handholds are 
provided. Keep steps, handholds and the cab floor free of debris, mud, and 
other foreign matter. Replace damaged, loose, or excessively worn no-slip 
surfacing on cab floor. 


Face the machine when mounting and dismounting. Do not attempt to get 
off the machine while it is moving. Never jump off the machine. Do not 
mount or dismount the machine when carrying tools, equipment, etc. 


Before Servicing the Machine 


1-2 


Before servicing the machine, position the forklift in a level area out of any 
traffic lanes and follow safe shutdown procedures as described in the 
Owners/Operators Manual supplied with each machine. 


Wear all the protective clothing and personal safety gear necessary to 
perform the job safely. This may include: 

¢ Aprons 

« Heavy gloves 

* Safety glasses or goggles 

* Safety shoes 

¢ Welding helmet 

¢ Filter mask or respirator. 


Check the following items: 


* If the forklift should not be started, attach a “DO NOT OPERATE” 
warning tag to the steering wheel and remove the ignition key. 
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Safety 


Make certain there is adequate light and ventilation. 


Remove any foreign substances (i.e. oil, grease, water, snow, ice) to 
eliminate any slippery surfaces and to remove all contaminants from 
the area. 


Use only the correct tools to perform the maintenance or repair. 
Make sure all jacks, hoists, jack stands, or blocks are stable and strong 


enough to handle the weight of the forklift or component that you will 
be working on. 


Remove only the guards or covers that provide access to the area 
being serviced and replace all guards or covers when work is 
complete. 


Note: Keep bystanders away if access doors are open or guards are removed. 


Fuel Hazards 


NEVER leave the forklift unattended with open access doors or any guards 
removed. 


Observe the following practices to reduce the possibility of an explosion 
when working with fuel. 


Engine Coolant Hazards 


Never fill the tank with the engine running. Shut off engine and ignition 
during refueling. 


Make sure you have adequate ventilation during refueling. 

Do not permit anyone to be on the machine during refueling. 
Always ground the fuel nozzle against the filler neck to avoid sparks. 
Never use an open flame when checking the fuel level in the tank. 
Keep sparks and open flames away from fuel. 

Do not smoke while refueling or when handling fuel containers. 
Never cut or weld on or near fuel lines, tanks, or containers. 


Never overfill the tank or spill fuel. If you spill fuel, clean it up immedi- 
ately. Spilled fuel must be completely absorbed or evaporated before 
starting the engine. 


Make sure the fuel cap is in place before starting the engine. 


Liquid cooling systems build up extreme heat and pressure as the engine 
gets hot. Use care when servicing the system. 


Take the following precautions before removing the radiator cap: 


Stop the engine and wait for the system to cool down. 
Wear protective clothing and safety glasses. 


Turn the radiator cap slowly to the first stop position to allow the pres- 
sure to escape before removing the cap completely. 
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Safety 


Hydraulic System Hazards 





AWARNING 


HIGH PRESSURE FLUID 
HAZARD 


To prevent serious personal 
injury or death: 


¢ Relieve system pressure 
before adjusting, 


repairing, or 
disconnecting 
components. 

Wear proper hand and 
eye protection. Use 
cardboard to search for 
Le 


Keep all components in 
good repair. 
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The hydraulic system is under pressure whenever the engine is running 
and can hold pressure after the engine is shut down. After forks or 
attachments are resting on the ground or support, make sure pressure is 
relieved from all hydraulic lines and components before removing them 
from the circuit. 
Remember the following during inspection of the hydraulic system: 

¢ Wait for fluid to cool down before disconnecting lines. 


* DO NOT use your hand to check for leaks. Use a piece of cardboard or 
paper to search for leaks. 


« Wear appropriate eye protection. 


* If any hydraulic fluid is injected into the skin, get medical attention 
immediately. 


¢ When venting or filling the hydraulic system, loosen the filler cap slowly 
and remove it gradually. 


¢ NEVER reset any relief valve in the hydraulic system to a pressure 
higher than that specified in this manual. 


Electrical System Hazards 
Be aware of the following safety issues when working with batteries. 


Explosive gases are always present around batteries. This is especially 
true when the battery is being charged. 
To avoid explosion... 

* DO NOT use smoking materials near batteries. 

¢ Keep arcs, sparks, and open flames away from batteries. 

* Provide adequate ventilation. 
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Safety 


To avoid personal injury... 


¢ Electrolyte in batteries contains sulfuric acid which is a poison and can 
cause severe chemical burns. Wear a face shield and safety glasses to 
prevent contact with your eyes and face. 


¢ Wear chemical resistant gloves and clothing to keep acid off your skin 
and regular clothing. 


Important: If electrolyte is ever ingested or splashed into your eyes, get medical 
attention immediately. NEVER give fluids that would induce vomiting. 
Eyes should be flushed with clean water as soon as possible. If 
electrolyte comes in contact with your skin or clothing, immediately 
wash it off with a large quantity of clean water. 


¢ Before working on the electrical system, disconnect the battery 
cable(s). NEVER check the battery by placing a metal object across 
the battery posts; the resulting spark could ignite anything flammable, 
causing a fire or an explosion. 


« Always disconnect the battery before welding on the machine. 


CAUTION: When removing the battery, always remove the negative (-) 
A cable first. When installing, connect the positive (+) cable first. 


Tire and Wheels Hazards 


The stability of the forklift can be dramatically affected by incorrect inflation 
or the lack of ballast fill. It is good practice to check your tires and wheels 
on a daily basis. 
Check tires for... 

¢ The correct pressure 

¢ Cuts or bulges 

¢ Nails or punctures 

¢ The proper ballast required 

¢ Uneven or excessive wear. 


Check wheels for... 
* Condition of valve stems and caps, making sure valve caps are kept on 
« Damage to the rims 
¢ Missing or loose lug nuts or bolts 
* Obvious misalignment. 
All tire service should be performed by a qualified tire service center or by 
an authorized person. This person must be properly trained in the 
procedures and use of safety equipment designed for tire servicing. 
When servicing wheels and tires, remember... 
¢ NEVER over inflate a tire. Over inflation could result in an explosion. 


¢ Punctures that could have allowed the ballast fill in a tire to leak out 
must be repaired and the tire refilled with ballast before the forklift is 
put back in operation. 
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Safety 


¢ NEVER reinflate a tire that has been run flat or seriously under inflated 
WITHOUT removing the tire from the wheel. Have the tire and rim 
closely inspected for damage before remounting. 

* Clean the area around all wheel lug nuts or bolts. Periodically check 
the torque per the specifications until the torque value stabilizes; then 
check at regularly scheduled intervals. 


Rollover Protective Structure (ROPS) and Falling Object Protective Structure (FOPS) 


Decals and Placards 


General 


Cleaning Decals 


The machines are equipped with a Rollover Protective Structure (ROPS) 
to guard the operator if the machine tips over. The Falling Object 
Protective Structure (FOPS) is built into the ROPS. The FOPS protects the 
operator from falling objects. 


Despite the protection of the ROPS/FOPS, it cannot protect the operator 
from every possible hazard. Do not consider the ROPS/FOPS a substitute 
for safe practices and good common sense. 


Any modification to a ROPS/FOPS, such as welding or drilling holes in the 
structural members for mounting brackets, will affect the ROPS/FOPS 
capability to provide the required protection. 


Any modification or repair without the specific written approval of JLG will 
void the ROPS/FOPS certification. Contact your authorized JLG dealer 
before making any modifications or repairs. Failure to do so may void the 
ROPS/FOPS certification. 


The decals on the machine provide instructions for safe and correct 
operation. Never make modifications affecting safe operation or capacity 
without the expressed written approval of JLG. When approved 
modifications are made, the user is responsible for seeing that appropriate 
decals, load charts, and instructions are changed. 


All plates and decals must be in place and legible at all times. Damaged 
placards and decals should be replaced. Clean dirty decals. 


In California, the machine MUST be equipped with a Proposition 65 
Warning decal. 


If soiled with dirt, clean decals with mild soap. Use a mild alcohol solution if 
soiled with grease. Do not use solvents that may damage the decal. 
Replace all damaged, missing, or painted decals that cannot be read. On 
refurbished or replaced parts, all missing decals must be replaced. See 
your JLG dealer for replacement decals and placards. 
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Attaching Decals 


Safety 


The surface on which a decal is to be attached must be dry and free of all 
dirt and grease. Remove the backing from the decal and apply decal in its 
correct location. Once in place, rub entire surface of the decal with your 
thumb, applying sufficient pressure to ensure good adhesion of the decal 
to the mounting surface. 


Decal Locations 


Decals and placards that provide information, instructions, and address 
safety issues include the following: 


Attachment Capacity Plate (Fig. 1-7) 

Boom Extension Indicator Decal (Fig. 1-1) 
Boom Movement Control Decal (Fig. 1-3) 
Cab Transfer Extension Decal (Fig. 1-1) 
California Proposition 65 Warning Decal (Fig. 1-1) 
Carriage Safety Decal (Fig. 1-7) 

Carry Load Low Caution Decal (Fig. 1-2) 
Caution Plate (Fig. 1-1) 

Diesel Fuel Only Decal (Fig. 1-6) 

Disconnect Battery Decal (Fig. 1-4) 

Don’t Be Careless Decal (Fig. 1-2) 

Forklift Signals Decal (Fig. 1-1) 

Frame Tilt Control Decal (Fig. 1-3) 

Frame Transfer Extension Decal (Fig. 1-1) 
Hydraulic Breather Decal (Fig. 1-6) 

Hydraulic Oil Only Decal (Fig. 1-6) 

Load Chart Capacities Flip Card (Fig. 1-1) 
Low Brake Pressure Decal (Fig. 1-2) 
Lubrication Schedule Flip Card (Fig. 1-1) 
Notice Decal (General Operating Instructions) (Fig. 1-1) 
Outrigger Caution Decal (Fig. 1-2) 

Outrigger Control Decal (Fig. 1-3) 

Parking Brake Decal (Fig. 1-2) 

Pressure Test Ports Decal (Fig. 1-1) 

Rear Oscillation Lock Light Decal (Fig. 1-2) 
Slow Moving Vehicle Sign (Fig. 1-4) 

Steer Selector Plate (Fig. 1-5) 

Tire Ballast Required Decal (Fig. 1-1) 
Transfer and Fork Tilt Control Decal (Fig. 1-3) 
Transmission Declutch Decal (Fig. 1-2) 
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Safety 
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Caution 
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Tire Ballast 





Tire Ballast Frame Transfer Pressure 
Required Extension Test Ports Required 
(Both Sides) (Both Sides) 
Fig. 1-1: Decals and Placards 

Low Brake 
Pressure 
Warning 
Transmission 
Declutch 


Carry — 
Load Low 
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Oscillation 

Lock Light 

Outrigger Parking 
Caution Brake 


Fig. 1-2: Instrument Panel Decals 
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Safety 









Transfer 
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Frame 
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Fig. 1-3: Control Decals 


Slow Moving 
Vehicle Sign 


Disconnect 
Battery 


Fig. 1-4: Disconnect Battery Decal and Slow Moving Vehicle Sign 
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Safety 
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Fig. 1-5: Steer Selector Plate 


Hydraulic 


Oil Only Hydraulic 
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Fig. 1-6: Hydraulic Reservoir/Fuel Tank Decals 
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Fig. 1-7: Fork Carriage Decals 
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Section 2 — Identification and Specifications 





Serial Number Locations 


Machine Serial Number 














Fig. 2-1: Machine Serial Number Plate 


(Ref. Fig. 2-1) The machine serial number plate is mounted in the cab 
below the seat. 









Machine 
Serial Number 


V1008 


Fig. 2-2: Stamped Machine Serial Number 


(Ref. Fig. 2-2) The machine serial number is also stamped into the frame 
on the left rear corner of the machine. 
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Identification and Specifications 


Engine Serial Number, John Deere 





Fig. 2-3: Engine Serial Number — John Deere 


(Ref. Fig. 2-3) The engine serial number plate is located on the left side of 
the engine near the starter and fuel pump. 


John Deere engines include an options code decal located on top of the 
engine manifold cover. Do not damage, remove, or paint over this decal. It 
is recommended that this information be written down for future reference. 


Engine Serial Number, Cummins 


Fuel 
Injection 
Pump 


@ 


d 


® 
0 Gear 
\eS »—_ I Housing 





V1069 


Fig. 2-4: Engine Serial Number — Cummins 


(Ref. Fig. 2-4) The engine serial number plate is located on the right side 
of the engine on the gear housing near the fuel injection pump. 
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Identification and Specifications 


Axle Serial Number 





Front Axle Serial 
Number Plate 


V1007 


Fig. 2-5: Axle Serial Number 


(Ref. Fig. 2-5) The front axle serial number plate is located on the left front 
side of the axle housing. The rear axle serial number plate is located on 
the right rear side of the axle housing. 


Attachment Serial Number Plate 





LULL INDUSTRIES, INC. 


3045 HWY. 13, ST. PAUL, MN 55121 


MODEL 


See ey Stat 


MAX. HYDR. PRESS. 


WEIGHT 


ey NCS 


CAPACITY OF ROUGH 
TERRAIN FORKLIFT TRUCK 
AND ATTACHMENT 
COMBINATION MAY BE LESS 
THAN CAPACITY SHOWN ON 
ATTACHMENT. CONSULT 
TRUCK NAMEPLATE AND 
LOAD CHART. 











38453A 





Fig. 2-6: Attachment Serial Number Plate 


(Ref. Fig. 2-6) The location of this plate varies with each attachment. 
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Identification and Specifications 


Models 644B-37 and 6K-37 


Identification 
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Fig. 2-7: Top View — Models 644B-37 and 6K-37 



























































































































































Fig. 2-8: Left Side View — Models 644B-37 and 6K-37 
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Identification and Specifications 


Models 644B-37 and 6K-37 (cont’d.) 


Specifications 


General Operating 
Specifications 


Dimensions 


Capacities 


Lift-and, Carry Capacity: .<. 35... shan a one eee eae ER ee eee? 6000 Ibs. 
Maximum Lift Height (and “Landing Height” for 644B-37) ....... 37 Feet 
Boom Elevation: Angle:.2k4 avec sdeeae heed eeewdsee ves -5°to +70° 
TransAction(644B-37) or: enane ae dae oxe re ehan Doe ae 80 Inches 
Maximum Horizontal Forward Reach: 

CAA 87 cea oe sda eid hoe anne ee oe eee He heagaweeed 27 Feet 

OKO agate lod Getreees ae Y CR awe eek ee ohne a ORE A 20 Feet 
Maximum Reach at Maximum Lift (644B-37) .................. 8 Feet 
Capacity at Maximum Reach 

CAdB87 nasa hei Mee RE ee hee eek BORO see aes 1000 Ibs. 

OKESF te coke ease hie et beh Ree OS .eik Sie Weed BORA 3000 Ibs. 
Below: Grade: sic c2d eet baedaay oe od ee tee ee eee Se eae 16 Inches 
DING ccc Seances as aqua tn cate eget erga e he weet Be ee 4-Wheel 
Steer Modes........... Front Wheel, 4-Wheel Round, 4-Wheel Oblique 
Fraime’ 1k einer ak wtelt sed wht epee seh eeih eine x 12.5° Right and Left 
Empty Vehicle Weight: 

644B-3F oe wie eure Biba de Sees ees Approximately 20,860 Ibs. 

Oh Fe et A Oe ee tet in ee Approximately 20,500 Ibs. 


Note: Dimensions listed are for forklift with all components fully retracted in travel 


mode. 

OVErAUMPIOIG Mie. s. sraxd aw cored staves eiact bhai artln w gigwte wi hia Ae dears 95 Inches 
RWS UNV HATUEN aia ic se duc sea tetas hott aa aC ita tc i haha a ett we ten a 8 Feet 
Overall Length... o.0: 6 ea eee awa eee as 25 Feet, 9 Inches (w/42” Fork) 
Wheelbase ............ 000 cece 124 Inches 
Outside Turning: Rags si05 ee di tw weeded atiwew 4s 13 Feet, 8 Inches 
Ground Clearance: sac vest oa geese ves aan tes es 4diass 16 Inches 
Hydraulic System (Including Reservoir) ................... 65 Gallons 
Hydraulic Reservoir ............0 0c ccc ees 44 Gallons 
PUCL TANK sce 5 oe Sa ee ee a a ew eae eres 40 Gallons 
GOGING SYSICWM sia he ee wade ete Se Dales wae ee we alae Re 18 Quarts 
Engine Crankcase Oil w/Filter (John Deere) ............... 14 Quarts 
Transmission Total Capacity. ............0 00 e eee eee eee 17 Quarts 

BFE ce Os EATS aie Ae Sect fale 12s sg i te atte 11 Quarts 
DIMGRONUAL:. asia tea h7a Ff at's tea arate ee are 2 aed dra te eae a ee 12.8 Quarts 
Planetary HUBS wees. ee; od Acs oe et aeak oe Bea a ee aa hw Sea Be 3.6 Pints 

Friction Modifier .................00 00 e eee eee 4 Ounces 
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Identification and Specifications 


Models 644B-37 and 6K-37 (cont’d.) 


Pressures 


Transmission 


Travel Speeds 


Axles 


Wheels/Tires 


Hydraulic: 
Control Manifold System: 
Boom Hoist and Extend Valve Relief ................. 2650 psi 
4- or 5-Section Relief Valve ...............-.0-0000- 2800 psi 
Carriage Tilt Valve Section, Up Port Relief............. 2800 psi 
Carriage Tilt Valve Section, Down Port Relief........... 2800 psi 
SHOGIING: aca ers ganciscand deat sing arte wee ath'Ga e day hie diate as 2200 psi 
PAROS ecm aa tyc otk eid neo ertaeydork da has Sadie oe ae ta edge aah lade 330 psi 
JOVSIICK Control PIlOt: 4.2 a.ii<%skteed tase Petes Se Rated 450 psi 
Hydraulic Return Filter ................--200000 eee 0-15 psi 


Mid-Inlet Valve System: 
Boom Hoist and Extend Valve Relief: 


TERS IGINGS 5 foots crarns co Sale anaes icy ates seaweeds haved 3000 psi 
Natural SnQINGS rca ie sodeihaweate yaad 2 Sa bees 2750 psi 
4- or 5-Section Relief Valve: 
TUEDO ENGINCS 255 %23 @aok wae eee emt e hae hee ee eee 3150 psi 
Natural EnQines 15 vcore vist weacds dae es ota Bas 3175 psi 
Carriage Tilt Valve Section, Up Port Relief............. 2800 psi 
Carriage Tilt Valve Section, Down Port Relief........... 2800 psi 
DISS ING ce fier tie ees ty Oe AA ce ONAN RE ome ee ie 2375 psi 
BYARGS asc wicsata precited Od, 2 2a, BS ald Slanes dee huaa Oe aoe 330 psi 
Joystick: Control Pilot cd ost andie oeeoaee edt Y edetad Gate lak 450 psi 
Hydraulic Return Filter ............ 00... 0.000. ee 0-15 psi 
Accumulator: 
Control Manifold System: 
Dry Nitrogen Pre-Charge .............--20 cee ee eae 400 psi 


Accumulator Charge Valve... 1200 (Low Limit), 1600 (High Limit) 
Mid-Inlet Valve System: 

Dry Nitrogen Pre-Charge .............--20 cee ee eee 400 psi 

Accumulator Charge Valve... 1075 (Low Limit), 1950 (High Limit) 


Manuiacturer «2. vi acastaedee$itee wit ceee et eeed Zahnradfabrik (ZF) 
MOC yee cea Sais ew ayaa fet oer! oy beans Wiayale oa ad or 3 WG-100 
OG) iss ott at oA a 3-Speed Electric Powershift with Torque Converter 
SPCOGS o12 174 4,8 ba-ale & amirartsg ine drat planar ache Web eh a4 3 Forward, 3 Reverse 
PING each at oe edt dated ed are Ste ek eee deans Gane eee et Cartridge 
1SUGCAan: yates bide nas Palsenna eS ate poo eo Sawa oeaus 2.8 mph 
PICO As archi cncticens canes dacki  stecee as tate eal eee aca wake 6.6 mph 
SIOGEAL sate ee ow abe pieuiaietere Raster e a aerate ee Oem mune wer 15.0 mph 
ManuiaCiuters. ¢stvewasteseeu tes dat ddcned Peed baud Dana Spicer 
MOdG! ose va auteti eek he ee Os cee ge Seatac titea yee PS-7036 
AGF hos. eoats Ba ge chin ie neg Off-Highway with Drive and Steering Functions 
LUGS axe 3:8: Sra aaa) deaao se dusibe Pa ee She oe 8s 10 (Torque to 320 ft-lbs) 
PUIG aI sat Si Taha Pe Reach ek at tae Das ok Hat Aa A to wa 0k Lk ete 13 x 24 
Wale’ sa Aohe cache Be ei wh te ean del amheewee ea awed oes 33 Gallons 
SOCMUMA CMONGSs 4:2: ae chats eee, care hee igh s ete A eee eee 115 lbs 
PSS UNS cre 2 i recat Pinta Md teens State ty hae Sil nearer A de ik 55 psi 
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Identification and Specifications 


Models 644B-37 and 6K-37 (cont’d.) 


Service Brakes 


Parking Brake 


Engine Models 


Hydraulic Pump 


Electrical System 


Working Temperatures 


Manutacturer:s203 oi. ares Loom sd adie ae Sawn gad Dana Spicer 
ADO) wih ies coe eaters Hydraulically Actuated, Wheel End, Wet Disc 
MAniUTACIEIRGT - are vats twa eee tera am weit Beles wi Zahnradfabrik (ZF) 
IVDO so. < Aad Ghee Drum at Transmission Output, Spring Actuated, 


Hydraulically Released 


(See “Engine Specifications” on page 2-24) 


John Deere 4039D ....... 0.0... cc ee 80 HP @ 2500 rpm 
John Deere 4039T ....... 0.0.0... ee 110 HP @ 2500 rpm 
John Deere 4045T (Replacement for 4039T)....... 100 HP @ 2500 rpm 
Cummins 4B3.9 ... 0.0.0.0... 0. cee 75 HP @ 2500 rpm 
Cummins 4BT3.9 (6K-37)..........2000 eee eee 102 HP @ 2500 rpm 
Cummins 4BT3.9 (644B-37).............0.-000- 110 HP @ 2500 rpm 
TYP Ose loath decane BE own peters etek te ae Behe ee wee Tandem Gear 
System Voltage...........00 eee 12-Volt, Negative Ground 
BAO Pies alsa oleh Rha Pee we eae ee 12-Volt, 925 CCA 
Alternator: 

Déle0-REMYy i is26. 8 o380o onde cea eee ak 78 Amp 

BOSCMic, 2's. Soacuns ats, cies. a:8/eea te a cahacs Rickert enchant iia, Sia Siac Rlaeetowe ey tok: 63 Amp 
PRY ORAUNIG Ole iia ieee Bekele Se et oat oe ele a Ea Sage 140-180 °F 
TRANSMISSION OW ain cN own gear neatan Bethe Dae eee 104—230°F 
ENGIneIOIe tao. nica. Safe deg ys Regd jenn eee. toad See Engine Manual 
Engine: Coolant ¢c2.i0%Yakauwset semi eete phases Ses 180-185 °F 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 2-7 


Identification and Specifications 


Models 644B-42 and 6K-42 


Identification 
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Fig. 2-9: Top View — Models 644B-42 and 6K-42 










































































































































































Fig. 2-10: Left Side View — Models 644B-42 and 6K-42 
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Identification and Specifications 


Models 644B-42 and 6K-42 (cont’d.) 


Specifications 


General Operating 
Specifications 


Dimensions 


Capacities 


Lift and Carry Capacity........ 0.2.0... c eee eee 6000 Ibs. 
Maximum Lift Height (and “Landing Height” for 644B-42) ....... 42 Feet 
Boom Elevation: Angle: <2... ce%resdeene kaw ed ceuveeee ved -5°to +70° 
TransAction(644B-42) oi: enke an dae ee eee eehad Dee ae 80 Inches 
Maximum Horizontal Forward Reach: 

CAA BAe. ood oe gees ecied ho. O2 wn eRe a ey 8 ea PRA Rae 32 Feet 

OKRA 2 a eked ina reed toaccnat Gteabelt a Bietaiah cate nesk odnaniest tab bee 25 Feet, 6 Inches 
Maximum Reach at Maximum Lift (644B-42).......... 9 Feet, 8 Inches 
Capacity at Maximum Reach: 

CAA BAe) os a5 Or Mire wafers Mate ee ene Mele eee Ree 400 Ibs. 

OWE ene poh ea ek Wade eet Ged Re eS ah Sad weed Oe 1500 Ibs. 
Below: Grade: tice d eet daedaeay oa tod ee tee ee te eee eae 23 Inches 
DING. CSc ac ee a Sau tn cate eget ersee she weet ie ee 4-Wheel 
Steer Modes........... Front Wheel, 4-Wheel Round, 4-Wheel Oblique 
Fraime Ll, oer ak watelaae aut eiprae seh awh eine x 12.5° Right and Left 
Empty Vehicle Weight 

6448-42 Bete ewe ee Bebe de Sees ewe: Approximately 22,700 lbs. 

Doge ne ee Ear ete ie Re ea Approximately 22,300 Ibs. 


Note: Dimensions listed are for forklift with all components fully retracted in travel 


mode. 

OVErAlPlOIG Mie. s. sraxd us coned stave eee ch bhai eral w gobcaen wera we deere 95 Inches 
RWS AEN VATU aia ic se du ac ea tetas hata aaa intr a ie Hid Pe Neca taeda tab a 8 Feet 
Overall Length... o.0: 4 aves ea wea eee as 23 Feet, 7 Inches (w/42” Fork) 
Wheelbase ............ 000: cee 124 Inches 
Outside Turning RadiuS sic. 2eiiew wei eda ew ae 13 Feet, 8 Inches 
Ground Glearanee: sai vvskd oan ogee see wes ganda es adiass 16 Inches 
Hydraulic System (Including Reservoir) ................... 65 Gallons 
Hydraulic Reservoir ............0 0c ccc ees 44 Gallons 
PUCL TANK sce 5 oe Sa ee ee a a ew eae eres 40 Gallons 
GOGING SYSICWM sia he ee wade ete Se Dales wae ee we alae Re 18 Quarts 
Engine Crankcase Oil w/Filter (John Deere) ............... 14 Quarts 
Transmission Total Capacity. ............0 00 e eee eee eee 17 Quarts 

BFE ce Os EATS aie Ae Sect fale 12s sg i te atte 11 Quarts 
DIMGRONUAL:. asia tea h7a Ff at's tea arate ee are 2 aed dra te eae a ee 12.8 Quarts 
Planetary HUBS wees. ee; od Acs oe et aeak oe Bea a ee aa hw Sea Be 3.6 Pints 

Friction Modifier .................00 00 e eee eee 4 Ounces 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 2-9 


Identification and Specifications 


Models 644B-42 and 6K-42 (cont’d.) 


Pressures 


Transmission 


Travel Speeds 


Axles 


Wheels/Tires 


2-10 


Hydraulic: 
Control Manifold System: 
Boom Hoist and Extend Valve Relief ................. 2650 psi 
4- or 5-Section Relief Valve ...............-.0-0000- 2800 psi 
Carriage Tilt Valve Section, Up Port Relief............. 2800 psi 
Carriage Tilt Valve Section, Down Port Relief........... 2800 psi 
SHOGIING: aca ers ganciscand deat sing arte wee ath'Ga e day hie diate as 2200 psi 
PAROS ecm aa tyc otk eid neo ertaeydork da has Sadie oe ae ta edge aah lade 330 psi 
JOVSIICK Control PIlOt: 4.2 a.ii<%skteed tase Petes Se Rated 450 psi 
Hydraulic Return Filter ................--200000 eee 0-15 psi 


Mid-Inlet Valve System: 
Boom Hoist and Extend Valve Relief: 


ERIS ETI 5 loots cares co Sia avert icy ates aMasavense Roda navadts 3000 psi 
Natural SnQINGS vc was ie wodeiha waaay and Fea. 3050 psi 
4- or 5-Section Relief Valve: 
TUEDO ENGINCS 2255.23 ooh wae eee emt e hae hee eee eee 3150 psi 
Natural EnQines 15 vcore vist weacds dae es ota Bas 3175 psi 
Carriage Tilt Valve Section, Up Port Relief............. 2800 psi 
Carriage Tilt Valve Section, Down Port Relief........... 2800 psi 
LSS ING ce biter tie es ten Oe AA ee ONAN ORE om ee ie 2375 psi 
BYARGS asc wicsataprccaieised Oo, 2 2s, Bye ald Slanes Ce hue a Oe ANS 330 psi 
Joystick: Control Pilot: cd «st adie oeeoaee eds YM editad G wees 460 psi 
Hydraulic Return Filter... ......... 00... 0.0000 ee 0-15 psi 
Accumulator: 
Control Manifold System: 
Dry Nitrogen Pre-Charge .............--20 cee ee eae 400 psi 


Accumulator Charge Valve... 1200 (Low Limit), 1600 (High Limit) 
Mid-Inlet Valve System: 

Dry Nitrogen Pre-Charge .............--20 cee ee eee 400 psi 

Accumulator Charge Valve... 1075 (Low Limit), 1950 (High Limit) 


Manuiacturer «2. vi acastaedee$itee wit ceee et eeed Zahnradfabrik (ZF) 
MOC yee cea Sais ew ayaa fet oer! oy beans Wiayale oa ad or 3 WG-100 
OG) iss ott at oA a 3-Speed Electric Powershift with Torque Converter 
SPCOGS o12 174 4,8 ba-ale & amirartsg ine drat planar ache Web eh a4 3 Forward, 3 Reverse 
PING each at oe edt dated ed are Ste ek eee deans Gane eee et Cartridge 
1SUGCAan: yates bide nas Palsenna eS ate poo eo Sawa oeaus 2.8 mph 
PICO As archi cncticens canes dacki  stecee as tate eal eee aca wake 6.6 mph 
SIOGEAL sate ee ow abe pieuiaietere Raster e a aerate ee Oem mune wer 15.0 mph 
ManuiaCiuters. ¢stvewasteseeu tes dat ddcned Peed baud Dana Spicer 
MOdG! ose va auteti eek he ee Os cee ge Seatac titea yee PS-7036 
AGF hos. eoats Ba ge chin ie neg Off-Highway with Drive and Steering Functions 
LUGS axe 3:8: Sra aaa) deaao se dusibe Pa ee She oe 8s 10 (Torque to 320 ft-lbs) 
PUIG aI sat Si Taha Pe Reach ek at tae Das ok Hat Aa A to wa 0k Lk ete 13 x 24 
Wale’ sa Aohe cache Be ei wh te ean del amheewee ea awed oes 33 Gallons 
SOCMUMA CMONGSs 4:2: ae chats eee, care hee igh s ete A eee eee 115 lbs 
PSS UNS cre fi ric silt Pel Md tends Sate ty hace Sil nar et A de ek 55 psi 
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Identification and Specifications 


Models 644B-42 and 6K-42 (cont’d.) 


Service Brakes 


Parking Brake 


Engine Models 


Hydraulic Pump 


Electrical System 


Working Temperatures 


ManuUtaCturer::.203 ein. ares bdo Saale Sawn Gass Dana Spicer 
ADO) ihe ites coe rete s Hydraulically Actuated, Wheel End, Wet Disc 
ManUtACtirel fn vatugt we eee eal G ewes wee eee Zahnradfabrik (ZF) 
AV DG? S:.4 keh bes eke Drum at Transmission Output, Spring Actuated 


Hydraulically Released 


(See “Engine Specifications” on page 2-24) 


John Deere 4039D ....... 0.0... cc ee 80 HP @ 2500 rpm 
John Deere 4039T .... 0... 0.0. ccc es 110 HP @ 2500 rpm 
John Deere 4045T (Replacement for 4039T)....... 100 HP @ 2500 rpm 
Cummins 4B3.9 ... 0.0.0.0... 0. ce eee 75 HP @ 2500 rpm 
Cummins 4BT3.9 (6K-42)............02 000 ee eee 102 HP @ 2500 rpm 
Cummins 4BT3.9 (644B-42)...............-000- 110 HP @ 2500 rpm 
TYP Ose loath deine BR lien aries beets te aaa Bena eg wee Tandem Gear 
System Voltage...........00 eee 12-Volt, Negative Ground 
BAO Pies alsa oleh Rha Pee we eae ee 12-Volt, 925 CCA 
Alternator: 

Déle0-REMYy i is26. 8 o380o onde cea eee ak 78 Amp 

BOSCMic, 2's. Soacuns ats, cies. a:8/eea te a cahacs Rickert enchant iia, Sia Siac Rlaeetowe ey tok: 63 Amp 
PRY ORAUNIG Ole iia ieee Bekele Se et oat oe ele a Ea Sage 140-180 °F 
TRANSMISSION OW ain cN own gear neatan Bethe Dae eee 104—230°F 
ENGIneIOIe tao. nica. Safe deg ys Regd jenn eee. toad See Engine Manual 
Engine: Coolant ¢c2.i0%Yakauwset semi eete phases Ses 180-185 °F 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 2-11 


Identification and Specifications 


Models 844C-42 and 8K-42 


Identification 
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Fig. 2-11: Top View — Models 844C-42 and 8K-42 
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Fig. 2-12: Left Side View — Models 844C-42 and 8K-42 
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Identification and Specifications 


Models 844C-42 and 8K-42 (cont’d.) 


Specifications 


General Operating 
Specifications 


Dimensions 


Capacities 


Eit-and, Carry Capacity: <2 35... phan aoe te eee eee ee eeae 8000 Ibs. 
Maximum Lift Height (and “Landing Height” for 844C-42) ....... 42 Feet 
Boom Elevation: Angle: 2 vs. ce%rcsdeeaehee die tava vee ved -5°to +70° 
TransAction (844C-42) 220s ecsbactideenena ee bas ee we ace 80 Inches 
Maximum Horizontal Forward Reach: 

BAA Ae od oe edd eiard ha. 02 ane eee ee 8 ea Pee e PR aete 32 Feet 

BRA 2 sce Sci iti ra nd oatanat Ghote Rita he nie doeandesth ran bette 25 Feet, 6 Inches 
Maximum Reach at Maximum Lift (844C-42).......... 9 Feet, 8 Inches 
Capacity at Maximum Reach: 

BANG Ae ok a5 OG Mire wala Batali eee OEM Ole eee Ree tae 500 Ibs. 

SKA? Stee coke ea sak Miele et oe Re eS ak SP weed MOSK 2000 Ibs. 
Below: Grade: tic c2d eet baedaeay eet od ee tee ee ee eee Oa 23 Inches 
DYIVO) sce Rien ash and cna dad tar aave ed and Saas athe Ashe ee oA% 4-Wheel 
Steer Modes........... Front Wheel, 4-Wheel Round, 4-Wheel Oblique 
Fraime Wh eet ak wctelt ae wht epee ee aeih eine x 12.5° Right and Left 
Empty Vehicle Weight: 

8440-42 pee ie Nas eee ees Approximately 23,320 lbs. 

CRRA cet eh ae Ie 2 Zt oe tte ot nS oe Approximately 23,160 Ibs. 
Ground: Clearance’ =|: 2:2 desu ese sas due Mee ea ene Lae ee eae 16 Inches 


Note: Dimensions listed are for forklift with all components fully retracted in travel 


mode. 

OverallMFleig hts sm eis te whenee dw warts aie ard ate we had Satay aes 95 Inches 
OVE ral WICK) nh aovkt one eiok aanabola aie Rang abe bite a aa aad 8 Feet 
Overall Length.................-0.-05. 23 Feet, 7 Inches(w/42” Fork) 
Wheelbase! s/s cx auria le tated WIN kd egal ars 124 Inches 
Outside: Turning: Radius ss 222¢s 02 aes eee dawn oan 13 Feet, 8 Inches 
CarOUNG ClOaranCG:<ii0300 yer Wave bs tee ee Paces ae Bee Ss 16 Inches 
Hydraulic System (Including Reservoir) ................... 65 Gallons 
Hydraulic Reservoir ..........0. 0000 cece ees 44 Gallons 
FUGL TaN Kia arstace cia puree 2 Sal Sea eae y Paw ee 40 Gallons 
COOlNG SYSTEM: 4 ob cx katea eat bot e Gewese baw tte wa 18 Quarts 
Engine Crankcase Oil w/Filter (John Deere) ............... 14 Quarts 
Transmission Total Capacity. ............00 0c eee ee eee 17 Quarts 

Drainand Refill ssias saw aesvaansoaaas ta4da ds eaanes 11 Quarts 
DUI SF ital ee: sok dk ac herd rch areas oA scosk tat aaawir Rear ate nahn ed eee Gast ite 12.8 Quarts 
Planetary HUBS... 2 shoes don vane eae ne A ee eee ae 3.6 Pints 

Friction Modifier ................. 0000 e eee eee ee 4 Ounces 
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Identification and Specifications 


Models 844C-42 and 8K-42 (cont’d.) 


Pressures 


Transmission 


Travel Speeds 


Axles —Front and Rear 


Wheels/Tires 


Hydraulic: 

Control Manifold System: 
Boom Hoist and Extend Valve Relief ................. 3000 psi 
4- or 5-Section Relief Valve ...............-..-0005- 3150 psi 
Carriage Tilt Valve Section, Up Port Relief............. 2800 psi 
Carriage Tilt Valve Section, Down Port Relief........... 2800 psi 
SHOGIING: aca ers ganciscand deat sing arte wee ath'Ga e day hie diate as 2200 psi 
EROS enamide 28k eid neo acheter dm has Sava dih os ae a dee Eh lade 330 psi 
JOVSICK Control PIO: 4.2 ain sk teehee Sees eee Se eee 450 psi 
Hydraulic Return Filter ................-.-000 0 eee 0-15 psi 

Mid-Inlet Valve System: 
Boom Hoist and Extend Valve Relief ................. 3050 psi 
4- or 5-Section Relief Valve ...............-..-000-- 3175 psi 
Carriage Tilt Valve Section, Up Port Relief............. 2800 psi 
Carriage Tilt Valve Section, Down Port Relief........... 2800 psi 
SISSIING: aa cna wac ks wake reie de cw Kwesi aaa ew ele¥ 2375 psi 
BRAKCS sie 8h teers erent Oa a eR eR ewe ole beaters 330 psi 
Joystick Control Pilotec:.c.4¢6n.<e ie eee ohare eed 460 psi 
Hydraulic Return Filter... .............. 000000 0-15 psi 

Accumulator: 

Control Manifold System: 

Dry Nitrogen Pre-Charge .............--20 cee ee eae 400 psi 


Accumulator Charge Valve... 1200 (Low Limit), 1600 (High Limit) 
Mid-Inlet Valve System: 

Dry Nitrogen Pre-Charge .............-.00 cee eee 400 psi 

Accumulator Charge Valve... 1075 (Low Limit), 1950 (High Limit) 


Manutacturer:..2.4.04.00 62 23b fa adewdaedieeeeiaes Zahnradfabrik (ZF) 
MOEN 2 ir ate a: reed Sheba s ee Yale ee an eden, 2 aera ta iaue ee ee 4 WG-100 
TYPO once ener 4-Speed Electric Powershift with Torque Converter 
SPCC: s ootuk kc. g Raha e PR a wk eed alee ee 4 Forward, 3 Reverse 
FINCA ec eNas fice Weert eh aero oe eae glee Wie ee ee ath Cartridge 
POTTS AN a ois ht De AE ee ie i ol A A Sah et He Bo 2.7 mph 
AHO GCAN sates .aiaracete alee ® 2 dlgray Sale d Siar Sy eee dewtad aia Sra /O.4%2 digs 24 6.4 mph 
BSA a, es A ete is Ng ed ee Gt dn Ceca ad ak a td ate 14.5 mph 
4th Gear (Forward Only)..¢ 44. 3audo%g Bote et dei e deeds bows 21.5 mph 
ManuiaCturets cud ai oo esa ae ee ean eae Dana Spicer 
BO st wee 8 8. cote Ae FM Aa UR rte te ahs eR Re aA oe A PS-7036 
TVDCs's.o 2 nature & Dheceld 4 Off-Highway with Drive and Steering Functions 
UGS zhi na:'e ole ia eecig aracda aid arieraaed See nw hesteel Aad 10 (Torque to 320 ft-lbs) 
TG SIZE feos ih bp aac Palawan gar awe sah tae tebe eee: 13 x 24 
Wall eo ee aac et ere acs Gains oman eace aed Pan eda ene 33 Gallons 
SOC CHIONGEGS si2-22s owt ecs ae are wed Wee He Ba ORS Hwee BoA eS 115 lbs 
PIGSSUNG: sont tha er aweowe eae a eee wee ob Ewe betas eon ere hk 55 psi 
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Identification and Specifications 


Models 844C-42 and 8K-42 (cont’d.) 


Service Brakes 


Parking Brake 


Engine Models 


Hydraulic Pump 


Electrical System 


Working Temperatures 


ManutaCturer:<s20i ein. vars Loomis dade ae Sawn gad Dana Spicer 
ADO) wih ies coe eaters Hydraulically Actuated, Wheel End, Wet Disc 
MAniUTACIEIRGT - are vats twa eee tera am weit Beles wi Zahnradfabrik (ZF) 
IVDO so. < Aad Ghee Drum at Transmission Output, Spring Actuated, 


Hydraulically Released 


(See “Engine Specifications” on page 2-24) 


John Deere 4039T ....... 0.0... ce eee 110 HP @ 2500 rpm 
John Deere 4045T (Replacement for 4039T)....... 100 HP @ 2500 rpm 
Cummins 4BT3.9 (8K-42)............0000 0 eee 102 HP @ 2500 rpm 
Cummins 4BT3.9 (844C-42).............0.-000- 110 HP @ 2500 rpm 
TY OS e-its ov sisi wSutattie ad wate te ORS EX Re wei ed wea Tandem Gear 
System Voltage............-2 cee eee eee 12-Volt, Negative Ground 
BOUOly ccc ade ad Ge ends Bo ale Eek eed ae es 12-Volt, 925 CCA 
Alternator: 

Delco ReIMys sat nc'4 3:20 ca eee cea erans deh cs otaeveeaeess 78 Amp 

BOSC ice satay ia anus bales OW AG aad shiek eh iene anee aise ed 63 Amp 
PVCU Os spt tis to Pee Ate 2 tek ete ee Ba Sh ae BA eS 140-180°F 
TFANSIMISSION- Ol. ce os:a-caue sie sro a2 ania ob Rags ba 4 dase ee oe 104-230 °F 
EMGING- OM gcd, Hiatt eee eS cio te cin Reena ele cat d hoe See Engine Manual 
Engine Goolant . o4.3.4.24044 18 bate 4edk GON Ade oer gs 180-185 °F 
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Identification and Specifications 


Models 1044C-42 and 10K-42 


Identification 
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Fig. 2-13: Top View — Models 1044C-42 and 10K-42 
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Fig. 2-14: Left Side View — Models 1044C-42 and 10K-42 
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Identification and Specifications 


Models 1044C-42 and 10K-42 (cont’d.) 


Specifications 


General Operating 
Specifications 


Dimensions 


Capacities 


Lift and Carry Capacity....... 0.0.0... eee 10,000 Ibs. 
Maximum Lift Height (and “Landing Height” for 1044C-42) ...... 42 Feet 
Boom Elevation Angle: vis cavrcsdewaea eet cedvaiaa ved -5°to +70° 
TransAction (1044C-42) ..... 0... eee 80 Inches 
Maximum Horizontal Forward Reach: 

1044 42 oct oe ada a aiedh ae 2289 SRE Oe wd dete eadate 4 32 Feet 

NOK HA ea secant nas ib tenth ake diesehe eaten sh N ue, ar shonboeal datas ee 25 Feet, 6 Inches 
Maximum Reach at Maximum Lift (1044C-42)......... 9 Feet, 8 Inches 
Capacity at Maximum Reach: 

VOAA CAD Se ues Lie Maas ine Mate eerano EM Eee Fees a hai ete 500 Ibs. 

TOWRA: enact oY eth bare bPelt Rt Sg RES PRE ai bares Bld BAe 2000 Ibs. 
Below: Grade: sinus eet eaetaealy vetoed ee tee en oa abe ous 23 Inches 
DYIVE) inci Rica asi anacndl dnd ti tavted aed Saas whe ASRS Ae 4-Wheel 
Steer Modes........... Front Wheel, 4-Wheel Round, 4-Wheel Oblique 
Frames (lt igtnd vctelts sau hn epee eel aeih eine x 12.5° Right and Left 
Empty Vehicle Weight: 

1044042 a eee tebe ee eee eke Approximately 24,800 Ibs. 

WOK AS SE ela A oS e Ee tk el 2 Approximately 24,600 Ibs. 


Note: Dimensions listed are for forklift with all components fully retracted in travel 


mode. 

OverallFleig ite. s ravd wa cana tava ehh a ale ~ 9 bcats we haw eS Ocaes 95 Inches 
VSP AN ANIMA 3 Ged ate erica eee at We tot Pat eat ed Pte ahaa aot ah 100 Inches 
Overall Length... 1.0.4. 226s esae eee ee es 23 Feet, 7 Inches (w/42” Fork) 
Wheelbase ............ 000 cece 124 Inches 
Outside Turning RadiuS sic. 2edisw weil eed aiwew ae 13 Feet, 8 Inches 
Ground Glearanee: sai vvskd oan ogee see wes ganda es adiass 16 Inches 
Hydraulic System (Including Reservoir) ................... 65 Gallons 
Hydraulic Reservoir ............0 0c ccc ees 44 Gallons 
PUCL TANK sce 5 oe Sa ee ee a a ew eae eres 40 Gallons 
GOGING SYSICWM sia he ee wade ete Se Dales wae ee we alae Re 18 Quarts 
Engine Crankcase Oil w/Filter (John Deere) ............... 14 Quarts 
Transmission Total Capacity. ............0 00 e eee eee eee 17 Quarts 

BFE ce Os EATS aie Ae Sect fale 12s sg i te atte 11 Quarts 
DIMGRONUAL:. asia tea h7a Ff at's tea arate ee are 2 aed dra te eae a ee 12.8 Quarts 
Planetary HUBS wees. ee; od Acs oe et aeak oe Bea a ee aa hw Sea Be 3.6 Pints 

Friction Modifier .................00 00 e eee eee 4 Ounces 
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Identification and Specifications 


Models 1044C-42 and 10K-42 (cont’d.) 


Pressures 


Transmission 


Travel Speeds 


Axles 


2-18 


Hydraulic: 

Control Manifold System: 
Boom Hoist and Extend Valve Relief ................. 3000 psi 
4- or 5-Section Relief Valve ...............-..-0005- 3150 psi 
Carriage Tilt Valve Section, Up Port Relief............. 2800 psi 
Carriage Tilt Valve Section, Down Port Relief........... 2800 psi 
SHOGIING: aca ers ganciscand deat sing arte wee ath'Ga e day hie diate as 2200 psi 
EROS enamide 28k eid neo acheter dm has Sava dih os ae a dee Eh lade 330 psi 
JOVSICK Control PIO: 4.2 ain sk teehee Sees eee Se eee 450 psi 
Hydraulic Return Filter ................-.-000 0 eee 0-15 psi 

Mid-Inlet Valve System: 
Boom Hoist and Extend Valve Relief ................. 3050 psi 
4- or 5-Section Relief Valve ...............-..-000-- 3175 psi 
Carriage Tilt Valve Section, Up Port Relief............. 2800 psi 
Carriage Tilt Valve Section, Down Port Relief........... 2800 psi 
SISSIING: aa cna wac ks wake reie de cw Kwesi aaa ew ele¥ 2375 psi 
BRAKCS sie 8h teers erent Oa a eR eR ewe ole beaters 330 psi 
Joystick Control Pilotec:.c.4¢6n.<e ie eee ohare eed 460 psi 
Hydraulic Return Filter... .............. 000000 0-15 psi 

Accumulator: 

Control Manifold System: 

Dry Nitrogen Pre-Charge .............--20 cee ee eae 400 psi 


Accumulator Charge Valve... 1200 (Low Limit), 1600 (High Limit) 
Mid-Inlet Valve System: 

Dry Nitrogen Pre-Charge .............-.00 cee eee 400 psi 

Accumulator Charge Valve... 1075 (Low Limit), 1950 (High Limit) 


Manutacturer:..2.4.04.00 62 23b fa adewdaedieeeeiaes Zahnradfabrik (ZF) 
MOEN 2 ir ate a: reed Sheba s ee Yale ee an eden, 2 aera ta iaue ee ee 4 WG-100 
TYPO once ener 4-Speed Electric Powershift with Torque Converter 
SPCC: s ootuk kc. g Raha e PR a wk eed alee ee 4 Forward, 3 Reverse 
FING Aad eNas fice Weert eh etre og eae glee Wer eee ee athe Cartridge 
POTTS A ai ois ht De A ES ke ie a A A Bah et He Bd ae 2.7 mph 
AMO GCAN sates .aiaractte ade a 8 2 dlgray Salmd Siar Se eee dewtad ia sre /O.4 92 digi 2 6.4 mph 
BISA i, es A ete ies Nag ed cee to dn Acad ak aa td ae 14.5 mph 
4th Gear (Forward Only) ..¢ 44. ¢audo%eg 2ote et dei e deeds bowed 21.5 mph 
ManuiaCturets cud ai oo esa ae ee ean eae Dana Spicer 
BO sat e688 cot Ae Aa UR ar Ae he als Re, aA oe A PS-8036 
TAYDG s's.2-2 aeatutele & Dhcavecaid 4 Off-Highway with Drive and Steering Functions 
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Identification and Specifications 


Models 1044C-42 and 10K-42 (cont’d.) 


Wheels/Tires 


Service Brakes 


Parking Brake 


Engine Models 


Hydraulic Pump 


Electrical System 


Working Temperatures 


WUOS Sac Lesage al dikes ine aint Satya hele aes aes 10 (Torque to 320 ft-lbs) 
IU eZee fala ac eta etc at a tank eo a heacies eas dere er Met PO eel ek Rea aag 14 x 24 
Water Ss hogetgs. oat sae ets Wee a ORs ead Dat: ak ee eS 38 Gallons 
SOCIUM CHIOKGS:. e.o a wie eek ve be leh eae Sas eon Scar ee ee 134 Ibs 
PIOSSUte. 145 ise We See ihae¥ eenasa pee hse eed ee ae 60 psi 
ManuIACINTER: 2:28.34 tet tie ties etek tot ke eae tte, Od Dana Spicer 
TOC 422 icon aduiaa a oo 20 Hydraulically Actuated, Wheel End, Wet Disc 
ManUiAaAClUIGl: cee esate ee eRe ls Se ee Zahnradfabrik (ZF) 
AVG sion granary dha Drum at Transmission Output, Spring Actuated 


Hydraulically Released 


(See “Engine Specifications” on page 2-24) 


John Deere 4039T ....... 0.0... cc eee 110 HP @ 2500 rpm 
John Deere 4045T (Replacement for 4039T)....... 100 HP @ 2500 rpm 
Cummins 4BT3.9 (10K-42)............-.-.000000- 102 HP @ 2500 rpm 
Cummins 4BT3.9 (1044C-42)..............-.0.0. 110 HP @ 2500 rpm 
Cummins 6B5.9 ....... 0.00... 115 HP @ 2500 rpm 
TVPG ttc oid chee oe ceed Mee SS ee Re Ged doe Bk heed Tandem Gear 
System Voltage...........0-2 eee eee eee 12-Volt, Negative Ground 
UL ican hae ak Sh ete he Sa an tin etn Oat cee 12-Volt, 925 CCA 
Alternator: 

DelcosREMy oiseeae scans wd Shy coe eie ase ee ae 285 78 Amp 

BOSCIiy acti oa ee acre ater a nineratee Were Bg ea een et wlerd wiiaeate e 63 Amp 
FAVORAWIG ON. So 2s fe oe Bee ge BAR aoe ed Se oes oe aes 140—180°F 
Transmission-Oll). pseu sawed ae ba oe gee eu ee ees oe 104-230 °F 
BPngine Olls4.s:tcdwaha’ Sea nadnd Sats dewag be « See Engine Manual 
BnginevGOOlant 2 2:25 Wanna Stn eh aes Le en kee Se Be 180-185 °F 
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Identification and Specifications 


Models 1044C-54 and 10K-54 


Identification 
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Fig. 2-15: Top View — Models 1044C-54 and 10K-54 





















































R1052 








Fig. 2-16: Left Side View — Models 1044C-54 and 10K-54 
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Identification and Specifications 


Models 1044C-54 and 10K-54 (cont’d.) 


Specifications 


General Operating 
Specifications 


Dimensions 


Capacities 


Lift-and, Carry Capacity: 2235. ies eke e oie ee a eR eS 10,000 Ibs. 
Maximum Lift Height (and “Landing Height” for 1044C-54) ...... 54 Feet 
Boom Elevation Angle: ...c.2e¥.cseeeaneneeel seuveaseayed -5° to +69° 
TransAction (1044C-54) .. 0... 2. ce eee 80 Inches 
Maximum Horizontal Forward Reach: 

104A CGS coe cw adae eciedh ae any eee Oeewd dda tuwranigd 45 Feet 

DOK 4 see seces aie nase g ook ah tieseath ot eke ou skate. ar shenboeat dia tos AMEE 38 Feet, 4 Inches 
Maximum Reach at Maximum Lift (1044C-42)................ 14 Feet 
Capacity at Maximum Reach: 

TOGA 4 are es Gis bia ee es BRS eee wk Se ONS 4 eae 2000 Ibs. 

TOK ecco oY th parc bPelt Rt og KR ROR aw beers Bld BASE 3000 Ibs. 
Below: Grade tice d eed eae tealy ee od ee eee ee oe Se eae 40 Inches 
DING cen coaches a aa nae ee eet er see abe weet Bees 4-Wheel 
Steer Modes........... Front Wheel, 4-Wheel Round, 4-Wheel Oblique 
Frames (lt aigtak vctelts seu wht epee eek aeih eine x 12.5° Right and Left 
Empty Vehicle Weight: 

10440 -64 oa ei bee ee eee eek Approximately 29,200 lbs. 

WOE 4 eed SAS SONI a, ES tk el 2 Approximately 28,700 Ibs. 


Note: Dimensions listed are for forklift with all components fully retracted in travel 


mode. 

OverallFleig ite. saxo wa eeaed tava chat bq olew gare ae ha Ae ocaes 95 Inches 
WSN NAN 53 ced ahi tat erica dees ge Wie est aaa re ett ted aan petite ah 100 Inches 
Overall Length..............-...004. 24 Feet, 10 Inches (w/42” Fork) 
Wheelbase ............ 000 ccc eee 124 Inches 
Outside Turning: Radius si05 2edi iw weed eed eriared ae 13 Feet, 8 Inches 
Ground Glearanee:s 66 vest ora ogee ewe Wes aan teh es sdiass 16 Inches 
Hydraulic System (Including Reservoir) ................... 65 Gallons 
Hydraulic Reservoir ............0 0c ccc ees 44 Gallons 
PUCL TANK sce 5 oe Sa ee ee a a ew eae eres 40 Gallons 
GOGING SYSICWM sia he ee wade ete Se Dales wae ee we alae Re 18 Quarts 
Engine Crankcase Oil w/Filter (John Deere) ............... 14 Quarts 
Transmission Total Capacity. ............0 00 e eee eee eee 17 Quarts 

BFE ce Os EATS aie Ae Sect fale 12s sg i te atte 11 Quarts 
DIMGRONUAL:. asia tea h7a Ff at's tea arate ee are 2 aed dra te eae a ee 12.8 Quarts 
Planetary HUBS wees. ee; od Acs oe et aeak oe Bea a ee aa hw Sea Be 3.6 Pints 

Friction Modifier .................00 00 e eee eee 4 Ounces 
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Identification and Specifications 


Models 1044C-54 and 10K-54 (cont’d.) 


Pressures 


Transmission 


Travel Speeds 


Axles 


2-22 


Hydraulic: 

Control Manifold System: 
Boom Hoist and Extend Valve Relief ................. 3000 psi 
4- or 5-Section Relief Valve ...............-..-0005- 3150 psi 
Carriage Tilt Valve Section, Up Port Relief............. 2800 psi 
Carriage Tilt Valve Section, Down Port Relief........... 2800 psi 
SHOGIING: aca ers ganciscand deat sing arte wee ath'Ga e day hie diate as 2200 psi 
EROS enamide 28k eid neo acheter dm has Sava dih os ae a dee Eh lade 330 psi 
JOVSICK Control PIO: 4.2 ain sk teehee Sees eee Se eee 450 psi 
Hydraulic Return Filter ................--000 0 ee eee 0-15 psi 

Mid-Inlet Valve System: 
Boom Hoist and Extend Valve Relief ................. 3000 psi 
4- or 5-Section Relief Valve ...............-..-0005- 3150 psi 
Carriage Tilt Valve Section, Up Port Relief............. 2800 psi 
Carriage Tilt Valve Section, Down Port Relief........... 2800 psi 
SISSIING: aa cnswac ks wake de cw Kwesi awe ew olay 2375 psi 
BRAKCS sie 8h teers erent Oa a eR eR ewe ole beaters 330 psi 
Joystick Control Pilotec:.c.4¢6n.<e ie eee ohare eed 460 psi 
Hydraulic Return Filter... .............. 000000 0-15 psi 

Accumulator: 

Control Manifold System: 

Dry Nitrogen Pre-Charge .............--20 cee ee eae 400 psi 


Accumulator Charge Valve... 1200 (Low Limit), 1600 (High Limit) 
Mid-Inlet Valve System: 

Dry Nitrogen Pre-Charge .............-.00 cee eee 400 psi 

Accumulator Charge Valve... 1075 (Low Limit), 1950 (High Limit) 


Manutacturer:..2.4.04.00 62 23b fa adewdaedieeeeiaes Zahnradfabrik (ZF) 
MOEN 2 ir ate a: reed Sheba s ee Yale ee an eden, 2 aera ta iaue ee ee 4 WG-100 
TYPO once ener 4-Speed Electric Powershift with Torque Converter 
SPCC: s ootuk kc. g Raha e PR a wk eed alee ee 4 Forward, 3 Reverse 
FING Aad eNas fice Weert eh etre og eae glee Wer eee ee athe Cartridge 
POTTS A ai ois ht De A ES ke ie a A A Bah et He Bd ae 2.7 mph 
AMO GCAN sates .aiaractte ade a 8 2 dlgray Salmd Siar Se eee dewtad ia sre /O.4 92 digi 2 6.4 mph 
BISA i, es A ete ies Nag ed cee to dn Acad ak aa td ae 14.5 mph 
4th Gear (Forward Only) ..¢ 44. ¢audo%eg 2ote et dei e deeds bowed 21.5 mph 
ManuiaCturets cud ai oo esa ae ee ean eae Dana Spicer 
BO sat e688 cot Ae Aa UR ar Ae he als Re, aA oe A PS-8036 
TAYDG s's.2-2 aeatutele & Dhcavecaid 4 Off-Highway with Drive and Steering Functions 
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Identification and Specifications 


Models 1044C-54 and 10K-54 (cont’d.) 


Wheels/Tires 


Service Brakes 


Parking Brake 


Engine Models 


Hydraulic Pump 


Electrical System 


Working Temperatures 


LUGS as kt Pearse, Pate hut eit nh Saheb hae O ast 10 (Torque to 320 ft-lbs) 
14 x 24 Tires: 
TW GIZO. hi5. cae sw he ee bo ea ee ene RES Rae 14 x 24 
Waller 4 tdci besten ww tare ae Str ew doatere doe eee ace wee 38 Gallons 
SOdIUM CRIGNIG 4.c.56440 wastsev bee ue pate Deedee waweys 134 Ibs 
PES Ue atk a SN eae A oe LU Bahk hed ER tie a NS AS 2d ne 60 psi 
17.50 x 25 Tires: 
TNE SS ZIG het Sei Nat Pes Wags eA hart a thee Sk tn Baan a ht ate 17.50 x 25 
Wale? stxede edd read MIA a eee eR EAE eho BA 49 Gallons 
SodiunY CHIGNIG 24:ce0s ees es we teas wee eh ae ale eed whe 170 lbs 
PiCSS Ue scot with Oe AO Dr deo ee OG eee Ae ee eae 60 psi 
ManuiaGturer: 2 a vae-ae'dh eo ayale ee. ae wee wa wh ose esas Dana Spicer 
TPC cieaneute cn mareee tee Hydraulically Actuated, Wheel End, Wet Disc 
ManulaGturer «vores dae en beaten ok Soke Ae oo Zahnradfabrik (ZF) 
DVDs shea eis, Gee had ice cn a kl Drum at Transmission Output, Spring Actuated 


Hydraulically Released 


(See “Engine Specifications” on page 2-24) 


John Deere 4039T ....... 0.0... ce ee 110 HP @ 2500 rpm 
John Deere 4045T (Replacement for 4039T)....... 115 HP @ 2500 rpm 
John Deere 6068D ............ 0.0.0.0. eee ee 125 HP @ 2500 rpm 
Cummins 6B5.9 (10K-54)..................02.. 115 HP @ 2500 rpm 
Cummins 4BT3.9 (1044C-54)..............-000- 110 HP @ 2500 rpm 
AYO: ce ti ts Beas tee Bis ete ected ha ee mo weiene Bet dat Bae Tandem Gear 
System Voltage...........0-2 cee eee eee 12-Volt, Negative Ground 
Ballely 4 diwatcowsiad oti tet wheres ewe ee baMe 12-Volt, 925 CCA 
Alternator: 

DGICOsROINYy cick Shion S25 ak YX Re tet Bh iat Ree Oi an es ee 78 Amp 

BOSOM ates b-acanart a i eco ee Benes ae ae ge, owed sae ped are 63 Amp 
Hydraulic: Ollie eros we deeds wae ade hesSeeeMseee as 140-180°F 
THanSMiSSiOne Olli 22 care Rk ahd tly oO ae ae RN ate 104—230°F 
EMOING Olt a0o- tects kam, Selo 4. bebe clase ube eta ca hee See Engine Manual 
Engine GOOlaM 22. isecsiky edad 4 ve eels Gao Se es he aerate tte a 180-185 °F 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 2-23 


Identification and Specifications 


Engine Specifications 


John Deere 4039D 


John Deere 4039T 


John Deere 4045T 


2-24 


PUG ln 2h cee Aa ee ie eee ee Se cen es ee eee Pe ee Diesel 
ASPINAUOMN Codi eee oe Rodd eee Ses tie A eieee ek Naturally Aspirated 
COOMNG:. 2.422 entbdee chee ue Bou ee eee eth aes deed boat wed Liquid 
FIOISCPOWGI dean eee eee arate aa es 80 HP @ 2500 rpm 
Maximum Tordue:s<3 si ee eve aie en sees ees 190 ft-lbs @ 1400 rpm 
Piston Displacement..............-.2.0000e eee 239 Cubic Inches 
Number Of CylindGrS:.2 <i exe ide al eerie edie 28 4 Vertical In-Line 
CVCIEs fi Fores ten eee Ry Ratt Phase ehe suas tae sa dbeeee 4 Stroke 
COMDUSTION SYSIOM, 3.8 vie be ak edie y agk ed AGS AER ee Direct Injection 
COMPressSiOniRallOds. 23% aac. sega winae wet bwawe Rakes sexs tied ¥ 17.8:1 
OIFFINGI 2 5x34 bo vais ewe ener ace Ve eet VA eee Re ee oh ee Spin-On 
PRU CIS AGT cs one ett s ees ae ae eet aia i ek at dea eects Mink a Dry Cartridge 
PUOEAI DIM. 2 6:0 tyxatane ck Ue hha Sana Seat lyee Sie ee hardens 2700 
BC POON ais tend sac eran leas Mcrae te ae cane ke ae een Ok dictate hep ee 800-850 
PUG 2.235 ost bath pha SPSS tals ae Se Ro See a gaehs Diesel 
ASPINAUON vedas se bo oe od ain ete es ag eee kets Turbocharged 
OS see 8 had chee te ence ate an oat es ee Wis Me A an ais Mace Liquid 
FIOISGDOWEN vase o65 Meee eek Mase eaeiatense 110 HP @ 2500 rpm 
Maximum TOrmdue + cci4-wid lew oeed es od eG eed 270 ft-lbs @ 1600 rom 
Piston Displacement................22000+ ee eee 239 Cubic Inches 
Number of Cylinders.............. 0.0002 c ee eee 4 Vertical In-Line 
CVCIE SG Mg cen d wae bs eee eee wie be Be Ee Bae e Reed 4 Stroke 
COMBUSUON SYSIOIN «23 cine arate ee ee aA ea Gee Direct Injection 
Compression Rati. oso. bw iea a howea eo MEe Eee eae 17.8:1 
OI EINER tt eee ABN Sd es oe eet Ne ta AN ee Spin-On 
Fur CIGANGM 3 ai ante 't staat ove Sealaa gee Same Benin gd Senet ee de + Dry Cartridge 
PUVCUEE Da saeserticteogt OB heat Ae os See te ew econ aA A eae Nek Fag td a ett 2700 
LAG IPI? ee 3 ae eR bate a ae ae Benen wad Bl eed Bae bale heheh ee 800-850 
PUCl os 255. eee aet Mee oa Rw ele Se ee eee ene wae Diesel 
ASDIFAUON 5 22% ~ caw dow oheede exes eR tee ei kasd bhbecd Turbocharged 
GOOINGecwAiee as ied wate eb aguiaes oh eh ae nw wae eee ee Liquid 
Horsepower .............220000 ee eee 100 or 115 HP @ 2500 rpm 
Maximunt TOnQue: can. ene as oie Le ees eee 274 ft-lbs @ 1600 rom 
Pistor: Displacement «sx tet. Saeaiend Mee Be kanes Mme 276 Cubic Inches 
NUMDEr On CHlINGGISs inwi tac VIR GG eed eG ed woke tet oboe ee ee PAs 4 
GYCIEs sic. gine wat Shey eens Olas bane bee eas 4 Stroke 
Combustion SyStem = s6c.45% soo. Si Sa ee Sate een Bes Direct Injection 
COMpression AallOy 22425 2keeesesesge ee eee aade bea eekeeas 17.2:1 
RDFA Sees oho ec ed at ace cetd ab ae ks cc at a ein a end aera Spin-On 
AlP GI6ane rs ccittenc tee iced wage Ge andatae ned obo 4% Dry Cartridge 
PRIETO reas ers wer eh tae pan deca oie al a Nia a Ne Ae Raced oath eee ered 2600 
dS TP cays tik oe ee Ra eae Seen he be ee ea eR eee A 800-850 
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Engine Specifications (cont’d.) 


John Deere 6068D 


Cummins 4B3.9 


Cummins 4BT3.9 


PUG ica ses onniohaneamGiene to Ee See OR chee eee eee yee Diesel 
FSPIPAUOM aceite Roe sway te erate eee keke ca eve Naturally Aspirated 
COOWNG s ct ttet Doi cu Boat eet ke bakes Pate 8a heared be Liquid 
FIOFSGDOWE! ab neice te eee Parnes ne wwe etous 125 HP @ 2500 rpm 
Maximur Torque: é3 casi ot oo 28 Cente Bee oY 330 ft-lbs @ 1200 rpm 
Piston Displacement...............000+20e eee eee 414 Cubic Inches 
Number orCylindersi Grind te 2 edie oe area cae mittee ha te eG ate 6 
GYCIGu Aan inayat bate eae tee sae Dae i ae be ee ae 4 Stroke 
Combustion System ............ 02.00: e ee eee Direct Injection 
COMpression: RatlOai.%2 acre Serene Paes pean eed eee tween’ d 17.8:1 
OU FING AS 223 Seas. o & tig eon Srcicte dS he epee Gon ree See, Saree Meath eae Spin-On 
PA ARNG Mecsas ce ac ek te cae eka tN et Acct eh Dry Cartridge 
FIGHT ORs a.c.n city ookete Sarah Sade ates w Suen oe aoa doenl es winds 2600 
LOG Pits ete edie ears Yee ions ead eaha ere washes 800-850 
PUG nia. /esnaate 2 22a Saat ala oe SS Boe So Ree teed Diesel 
ASPIPAUON 3.5.2 uin id oe od Medak Pad ne hades eae Naturally Aspirated 
COOUNG arte ails oc Ra ane had te Shale okie rae Pee seta ca tts Liquid 
FIOISGDOWES. 4c oc gaark ach wee Seo RIN Bee ta oe kee Rs 75 HP @ 2500 rpm 
Maximum Torque: vic aw eek is eie ete ein beac 186 ft-lbs @ 1200 rpm 
Piston Displacement..............-.00+202e0 eee 239 Cubic Inches 
NUMDEr OF CYlIMGCES eats ous pare Ge eee Se Ae Ag ane ee hee eae hae 4 
CVCIC 42. «wade ex ane aed laee wee ae Baw ened a elena wees 4 Stroke 
COMDUSUON-SYSIOM cried ea a oA od Gore pate Direct Injection 
Compression Ratio: ...204 446i se eas Gade ee eeaed eee eed 18.5:1 
TG HR pe ee on A ts ate tk ee Oe ca OE cant AO 4 as Spin-On 
MID CIGANG! 2 ca-a:4 ova deaeia gin Sens ban d.ce drawnie awe Me Dry Cartridge 
PHQUUT OM arc Sie k oy a San re awn ee ate eRe ea Rha Py Age heretic eg 2650 
LAIST PM. 65. 8lh- ao dw. Beers aad Rb Sr eR ROE PRR ade Sane ad Beek 750-800 
FUCl 45 Hoes Cea were oie Rees em eS Eee fee Diesel 
ASPIRANON icc tee O85 wae BPS SSEAes Po Sae hee Turbocharged 
GOOlING sien wow ei aed eed aM as pede wee ared Belews Liquid 
HOMS6POWEr 4d euch eeeises Se iahee aes 102 or 110 HP @ 2500 rpm 
Maximum Torque ...........0- 00 eee eee eee 260 ft-lbs @ 1500 rom 
Piston DISPIACEMEN 25.2 eid eo bate eae ode ed eS 239 Cubic Inches 
Number of Cylinders:...2¢a<¢csernveexet cen tae dese 4 Vertical In-Line 
CYCLE se ieee cu daiieh eeu heey he ae peed waned see em end 4 Stroke 
Combustion System ............ 02.000: Direct Injection 
Compression Ratios. 215.30. n20nes eens ove eds eee 2 anes Sale 17.531 
NI LS x i eae te te ct an ee a ae Bat ed Ne ag ek De Spin-On 
All GCIGANG?r 02.2050 4.2<.0b anand e as kalguae eho d te ae ted Dry Cartridge 
PIQUE FDR 102, eS atte te ean becca ak a Mire eet tg ke etek tie foe ie as yee leg 2650 
dG Dit: oyciacl Ge aed Meet hae dia eee ae Dae S so hie 750-800 
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Cummins 4BT3.9 (EPA) 


Cummins 6B5.9 


2-26 


PUG la oh 2 ee Aa ee ie eae eee He Se cen eta aed heat 2 Diesel 
ASPINAUOW s Rodin wee oe Rodd seed te ie etd en alse Turbocharged 
COOMNG:. 2.4 2c entbdan chee ue Bou ae shee Sikes eRe ds Sesdawe de Liquid 
FIOISSDOWEI dean eee ey eee eraiead ead ies 110 HP @ 2500 rpm 
Maximum Torque: 23 si esc eve aie eek eee Gk 260 ft-lbs @ 1500 rom 
Piston Displacement..............-..22000- ee eee 239 Cubic Inches 
Number Of CyliNGGISi.2 <i ens ile Gal eerie 28 4 Vertical In-Line 
CVCIEs fui. Sora een eee Ry Ratt hasanabi e eae tae se beeee 4 Stroke 
COMDUSTION SYSIOM, 3.8 vie be ak edie y agk ed AGS AER ee Direct Injection 
COMPresSiOniRallOs..3« ae: sega waae wet bwawe Rakes sexs tied 2 17534 
OIFFINGI 2 5x34 bo va. odh ewe ener ace Veet VA eee Re ee oh ee Spin-On 
PUSAN as one eesti se es aes ees cine GAS Doak at dea a nae veite Min Dry Cartridge 
PHOT DIM. 2 6.2 tynatane ck Ue Ahaha Sakae Soe tants Aone ex deadeb’ 2650 
HM FOUN sci tend sat sare laca: Meccan tg ak aetna e ke tah crane ea dees ea tad 750-800 
PUG 2.235 os:2 kath pha Stee Se aolaute Settee oaks Diesel 
ASPINAUON vedas e oo ue odes ataeten eg ag Vaduws Naturally Aspirated 
OOM see 2 hiatal cnc ae an ona fhe de Deas Ne ake a Liquid 
FIOISGDOWGEN vase c65 Mesu oaks Mae as aya etexsd 115 HP @ 2500 rpm 
Maximum: Torque + coined oeeee doe Ee 313 ft-lbs @ 1600 rom 
Piston Displacement................220000 eee eee 359 Cubic Inches 
NUMDEr OVC VIINOGiG es. 22:2. brow wars did Pare ee ee ee ash ete. dee 6 
GVCIE LS goed wie ha Whee iba Wie be Bee eM Ee Bees eed 4 Stroke 
COMBUSION SYSIOIN «23 sane rete ee ee AA eA eee Direct Injection 
Compression Rati. esos bw ie a ioweae MES Eee cao 18.5:1 
OI EINER att eee ABN Sd cs oe eet Ne ta Ae ee Spin-On 
Fur CIGANGM 3 ai ante 't staat ove Sealaa gee Same Benin gd Senet ee de + Dry Cartridge 
PICMG ai sapserticteont OB dr astas Ae os SS See te ew acne Ae Oe ea Nk ee td a tte 2650 
ldlIG Ip? ck t ie eaten See aa Powe ad Beedet tau aed ad Roe 750-800 
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Section 3 — General Maintenance 
_ [Sa eee Saas 


General Instructions 


Performance of your machine is dependent on proper maintenance and 
lubrication at designated intervals. Proper operating procedures and a 
regularly scheduled maintenance and lubrication program will increase the 
life of machine components and reduce machine down time. 


Should a defect or failure occur to your machine, take it out of service 
immediately. The machine must not continue to operate under any 
circumstances as serious damage to the machine or personal injury may 
result. 


Attach a warning tag to the steering wheel of the forklift. If the forklift 
should not be started, remove the ignition key. 


Before doing any maintenance or repair work, get permission. Do not 
perform any maintenance without authorization. 


If you have been authorized to do maintenance, read the service manual, 
study the instructions, and examine all the instructions and messages on 
the machine. 


When performing inspection, maintenance, lubrication, or adjustments to 
the machine, be alert to evidence of excessive wear including odors and 
noises that may indicate damage, malfunction, or other maintenance 
problems. 


Service Preparation Procedures 


* Choose a clean, level work area. Check clearances and make sure you 
have sufficient room. Make certain there is adequate light and 
ventilation. 


Park machine on level surface, set the parking brake, level the frame, 
and shut off the engine. 


Clean the walking and working surfaces. Remove oil, grease, ice, 
snow, mud, and water to eliminate slippery areas. Sand any remaining 
slippery areas. 

Make sure you have the correct tools. Keep tools clean and inspect 
power cords. 

Make sure jacks and hoists are available and in good condition. Never 
use jacks with cracked, bent, or twisted parts. Never use frayed, 
twisted, or pinched cables. Never use bent or distorted hooks. 

Make use of mechanical assists. To protect your back from possible 
injury, use proper lifting methods. 
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Service And Repair Procedures 


CAUTION: Unless specifically told not to, lower the boom to the ground, 
A apply the parking brake, and stop the engine before servicing, 
adjusting, or repairing the machine. 


WARNING: Release all hydraulic pressure before doing any maintenance 
A or repairs to the hydraulic system. 


hot. Before removing the radiator cap, stop the engine and let 
the system cool. Remove the radiator cap only after the 
coolant is cold. 


) WARNING: Liquid cooling systems build up pressure as the engine gets 


¢ Be careful not to damage machined and polished surfaces. 

¢ Tighten all bolts, fittings and connections to specifications. 

¢ Avoid fires and explosive hazards. 

¢ Handle all solvents and dry chemicals according to procedures identi- 


fied on manufacturers’ containers. Work in a well-ventilated area. Make 
sure you know where fire extinguishers are kept and how to use them. 


¢ Use an approved solvent to clean parts. Never use gasoline or diesel 
fuel. 

* Shut off the engine and electrical equipment while filling the fuel tank. 
Use extra caution when fueling while the engine is hot. Always ground 
the fuel nozzle against the filler neck to avoid sparks. 


WARNING: Never smoke while handling fuel or working on the fuel 
A system. The fumes in an empty fuel container are explosive. 
Never cut or weld on fuel lines, tanks, or containers. 


* Avoid spilling fuel. If a spill occurs, wipe it up immediately. 


¢ Never weld on forks, boom, support frame or overhead guard without 
written consent from JLG. 


¢ Install all guards, covers and shields after servicing. Repair or replace 
any that are damaged. 


* Refill systems with approved or recommended fluids. Start the engine 
and check for leaks 


WARNING: Diesel fuel or hydraulic fluid under pressure can penetrate the 
A skin or damage eyes. Fluid leaks under pressure may not be 
visible. Use a piece of cardboard or wood to find leaks but do 
not use your hand. Wear appropriate eye protection. If fluid 
enters skin or eye, get medical attention immediately. 


* Operate all controls and make sure the forklift is functioning properly. 
Road test the machine if necessary. After testing, shut down and 
recheck the work you performed. Recheck all fluid levels before releas- 
ing machine for operation. 
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Replacement Parts 


General 


Record the machine model, serial number, and component serial numbers 
for reference when ordering replacement parts. See “Serial Number 
Locations” in Section 2. 


Use only JLG authorized replacement parts and fluids. Use of parts other 
than JLG authorized parts may adversely effect machine reliability, 
performance, and safety and may void the warranty. 


JLG assumes no liability for equipment damages caused by the use of 
unauthorized replacement parts. 


Lubrication 


General 
For best machine performance, follow the instructions found on the 
machine's service lubrication schedule. 
* Clean around all oil fill holes before checking or adding oil. 
* Keep all lubricants and lubricating equipment clean and free of foreign 
matter both while in use and while in storage. 
¢ Wipe off any excess lubricants that spill or overflow. Oily or greasy sur- 
faces tend to collect dirt and foreign matter which can work its way into 
bearings and gears. 
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Fluid and Lubricant Specifications 


General Specifications 


Table 3-1: General Fluid and Lubricant Specifications 
SYSTEM OR FLUID OR SPECIFICATION 
COMPONENT LUBRICATION 

Fuel System! See "Fuel Requirements" 

Hydraulic System | Heavy Duty Amoco Rykon MV 

Hydraulic Fluid or Equivalent 
Engine Cooling See engine manufacturer's operator's 
System! manual. 


Engine Oil' See "Engine Oil Specifications" 
Transmission See "Transmission Oil Selection 

Chart" 
Differential Gear Lubrication SAE 90 API GL-5 
(Front & Rear) 
Planetary Hub Use 58 oz. SAE 90 API GL-5 and 
(Each) 4 oz. Friction Modifier, Lull® P26720 
Grease Points Grease Lithium-based 

Extreme Pressure (E.P.) 


' Consult engine manufacturer's operator manual for additional information. 





R1044 


Engine Oil Specifications 


John Deere Engines Use the table below to select the oil viscosity based on expected air 
temperature range during the period between oil changes. Consult the 
John Deere Operator’s Manual for additional information. 


Note: New John Deere engines use special break-in oil for the initial period of 
operation. Consult engine Operator’s Manual for additional information. 
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Table 3-2: John Deere Engine Oil Specifications 


ENGINE OIL, DEERE 


: Temperature Temperature 


SAE 30W +32 to +86 ° 


F 
SAE 40W -50 to +104 °F +10 to +40 °C 


Arctic oil (e.g. pics as 
MIL-L-46167B) | 20OW -22 °F Below -30 °F 
Approved Engine Oil Specifications 


API CD/CE 

CCMC Specifications D4, D5 
SAE 5W-30 

SAE 10W-30 

SAE 15W-40 

SAE 30W 

SAE 40W 





Cummins Engines Use the table below to select the oil viscosity based on expected air 
temperature range during the period between oil changes. Consult the 
Cummins Operator’s Manual for additional information. 


Table 3-3: Cummins Engine Oil Specifications 


ENGINE OIL, CUMMINS 


: Temperature Temperature 


SAE 15W-40 +12 to +112 °F -12 to +45 °C 
SAE 10W-30 -10 to +68 °F -25 to +20 °C 


SAE 5W-30 -40 to +68 °F -40 to +20 °C 
Approved Engine Oil Specifications 


API CE/SG 
SAE 5W-30 
SAE 10W-30 
SAE 15W-40 





Transmission Oil Specifications 


The following table shows approved lubricants and associated 
temperature ranges for use with ZF 3WG and 4WG series transmissions. 
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Fuel Requirements 


Grease 


3-6 


Table 3-4: ZF Transmission Oil Specifications 


ZF 3WG-100 & 4WG-100 TRANSMISSIONS 


Oil Grade Minimum Oil Minimum Oil 
Temperature for | Temperature for 
Starting Engine Engaging 
Transmission 


SAE 20W-20 +14 °F (-10°C) | 441 °F (45 °C) 
SAE 15W-40 +5 °F (-15 °C) +32 °F (0 °C) 


-4 °F (-20 °C) +23 °F (-5 °C) 


ATF -22 °F (-30 °C) +14 °F (-10 °C) 
Approved Lubricants (Engine Oils) 

API CD/ CE/ CF/ SF/ SG 

MIL-L-2104 C/ D/ E 

MIL-L-46152 C/ D/ E 

SAE 10W 

SAE 10W-30 

SAE 10W-40 

SAE 15W-40 

SAE 20W-20 


Automatic Transmission Fluid (ATF) may only be used at 
ambient temperatures below +14 °F (-10 °C) 





Diesel fuels are blended to meet the local temperature requirements. The 
standard grades are: 


1. 1D for temperatures -22 to +86 °F (-30 to +30 °C) 

2. 2D for temperatures +14 to +122 °F (-10 to +50 °C). 

There are two main classifications of diesel fuel in general use: 

1. Low-sulphur, “on-highway” diesel fuel 

2. Medium-sulfur, “off-highway” diesel fuel. This fuel contains blue dye. 


The engine manufacturer specifies the diesel fuel requirements. Additional 
information can be found in the engine manufacturer’s Operator’s Manual. 


Consult your local fuel distributor for the properties of the diesel fuels 
available in your area 


¢ Use a lithium base grease with E.P. additives and rust inhibitors. A #2 
grade should be used at temperatures above 32°F (0°C) and #1 
grade at or below 32°F (0°C). 


¢ Wipe off all fittings before applying grease. Dirt on the fitting can be 
forced through the opening in the fitting and cause premature bearing 
failure. 
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General Maintenance 


Lubricate all grease fittings with the specified grease. 


Hydraulic oil selected for use with JLG forklifts should be a premium 
quality anti-wear hydraulic oil. Characteristics of the oil selected should 
include: 


Viscosity: Maximum at cold start temperature — 6000 SUS 
Minimum at high temperature operation — 50 SUS 


Viscosity Index: Minimum — 100 
Optimum — Greater than 200 


Oxidation inhibited 

Rust inhibited 

Anti-wear additive 

Anti-foam additive 

Seal conditioning (compatible with Buna-N). 


JLG recommends Amoco Rykon MV or its equivalent. 


Your best assurance of selecting a quality product is the assistance that 
can be obtained from a fluid supplier. Most of the major oil companies are 
capable of providing suitable products if you provide them with the 
specifications above. 


Care and Cleaning 


Wash the machine regularly. A clean well-maintained machine helps 
prevent safety hazards and makes problem areas more recognizable. 


Remove all items that do not belong on the machine. Secure all loose 
items such as lunch boxes, tools, and additional equipment. 


Cleaning Exterior Surfaces 


High pressure water or steam may be used to clean the exterior. Give 
extra attention to the underside. 


DO NOT damage or wash off decals when using high pressure water 
or steam. See “Cleaning Decals” below. 


Clean the mirror carefully. 
DO NOT allow mud or snow to accumulate on engine or transmission. 
Make sure radiator and transmission oil cooler fins are clean. 


Commercial engine degreasers may be used to clean the engine and 
transmission. Follow the product instructions closely. 

NEVER spray water or cleaner on a hot engine or transmission, espe- 
cially on a hot turbocharger. 

Commercial general purpose degreasers and detergents may be used 
to help clean thick deposits. Do not use chemicals that can damage 
paint or decals. 
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Cleaning the Cab 


Cleaning Decals 


Attaching Decals 


Storage 


3-8 


¢ Avoid spraying water on electrical components such as the alternator, 
starter, gauges, and electrical items under the dash. 

Be careful around the fuel fill and hydraulic reservoir breather. Water 
may get into tanks and damage fuel and/or hydraulic components. 

To help prevent freezing, allow water to drain or dry before operating in 
cold weather. 


Clean dust and dirt from all areas of the cab. Be careful to keep water 
spray away from electrical components under the dash. 

Clean vinyl items with commercial vinyl cleaner. Treat with vinyl pro- 
tectant to guard against ultraviolet damage. Do not use vinyl protectant 
on rubber or plastic controls if it will leave them slippery. 

Clean the windows inside and out. Remove any decals from windows 
that are not original equipment. 

Carefully clean plastic gauge and indicator lenses. Use a soft cloth and 
a cleaner suitable for plastic. Dust and dirt can scratch the clear 
plastic. 

¢ Make sure step and hand holds are clean. 

¢ Remove accumulated dirt from brake and accelerator pedals. 


If soiled with dirt, clean decals with mild soap. Use a mild alcohol solution if 
soiled with grease. Do not use solvents that may damage the decal. 
Replace all damaged, missing, or painted decals that cannot be read. On 
refurbished or replaced parts, all missing decals must be replaced. 


See your JLG dealer for replacement decals and placards. 


The surface on which a decal is to be attached must be dry and free of all 
dirt and grease. Remove the backing from the decal and apply decal in its 
correct location. Once in place, rub entire surface of the decal with your 
thumb, applying sufficient pressure to ensure good adhesion of the decal 
to the mounting surface. 


The following procedures are to be used if the machine will not be 
operated for a long period of time. 
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Preparing the Machine for Long-Term Storage 


Prior to placing the machine into storage, perform the following: 


1. 
2. 


Wash off the entire machine. 


Lubricate all grease fittings as instructed in “Grease” on page 3-6 of 
this section 


Change engine oil according to specifications described in Table 3-2 or 
Table 3-3 on page 5. 


Apply grease to all exposed hydraulic cylinder rod areas. 


Disconnect battery cables. If the machine is to be stored under cold 
conditions, remove the battery and store it in a heated area. 


Check engine coolant level and make sure it has an adequate coolant- 
to-water ratio for the conditions it will be stored in. 


Check transmission fluid level and fill if necessary according to the 
guidelines described in Table 3-4 on page 6 of this section. 


Preferable, store the machine inside where it will remain dry. If it must 
be stored outside, park it on a concrete slab or on lumber laid on flat, 
level ground and cover it with a tarp. 


Preparing the Machine After Long-Term Storage 


After removing the machine from storage and before placing it back in 
service, perform the following: 


1. 
2. 
3. 


10. 


11. 


12. 


If covered with a tarp, remove it. 
Wipe off grease from cylinder rods. 


Loosen drain plug from bottom of fuel tank and drain into suitable 
container until fluid is clean. 


Loosen drain plug on bottom of hydraulic oil reservoir and drain into 
suitable container until fluid is clean. 


Loosen drain on fuel/water separator on engine and drain into suitable 
container until fluid is clean. 


Check nitrogen recharge. 


Check engine coolant and hydraulic fluid levels. Add fluids if 
necessary. 


If battery was stored separately from the machine, install it. 
Connect battery cables. 


Start engine using start safety procedures as described in the 
Owner/Operator Manual. 


After the engine has warmed up, test all hydraulic functions and 
controls. 


Check transmission operation. 
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13. Shut the machine down and check for any hydraulic leaks and repair, 
as necessary. 


damage eyes. Fluid leaks under pressure may not be visible. 
Use a piece of cardboard or wood to find leaks but do not use 
your hand. Wear appropriate eye protection. If fluid enters skin 
or eye, get medical attention immediately. 


) WARNING: Hydraulic fluid under pressure can penetrate the skin or 


14. Check for any other leaks and repair as necessary. 


15. Check other fluid levels and replenish as necessary. Refer to your 
service/lubrication charts. 


Torque Specifications 


General Torques for Standard Bolts, Capscrews, and Nuts 


Table 3-5 and Table 3-6 lists torque values for standard bolts and nuts. 
They are intended as a guide for typical applications. Values for specific 
applications take precedence over those in the following tables. 


Note: Values are for plated or lubricated bolts and nuts. 


SAE BOLT HEAD MARKINGS SAE NUT MARKINGS 


a 


SAE GRADE 2 (NO MARK) 


“<— 
/ Y 
K p 
SAE GRADE 5 SAE GRADE 5.1 SAE GRADE 5.2 ww 


SAE GRADE 5 


(/ \) 7 Y (- Y 
\ 2D \ p \ p 


SAE GRADE 8 SAE GRADE 8.2 SAE GRADE 8 


SAE GRADE 2 





Y1001 
OOOLA 





Fig. 3-1: SAE Grade Identification 
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Table 3-5: General Torques for Standard Bolts, Capscrews, and Nuts 


SAE Grade | SAE Grade 
} size | BBE Glade 2) 5 6155.2 8, 8.2 
8-32 22 
8-36 23 
10-24 32 
10-32 36 
1/4-20 
1/4-28 
5/16-18 
5/16-24 
3/8-16 
3/8-24 
7/16-14 
7/16-20 
1/2-13 
1/2-20 
9-16-12 
9/16-18 
5/8-11 
5/8-18 
3/4-10 
3/4-16 
7/8-9 
7/8-14 
1-8 
fee 


UNC Threads in White Rows 
UNF Threads in Gray Rows 
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Fig. 3-2: Metric Class Identification 


Table 3-6: General Torques for Metric Bolts, Capscrews, and Nuts 


Class 4.8 


Ft-lbs 


Class 8.8 or 9.8 
Nm Ft-lbs Nm 


Class 10.9 
Ft-lbs Nm 


Class 12.9 


Ft-lbs 


Nm 























Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 

















General Maintenance 


Hydraulic Fitting Torques 


JIC and SAE Female It is recommended that the nut be torqued to the approximate minimum 
Swivel Nuts value. If leakage occurs, tighten nut without exceeding maximum torque 
value. 


Note: Use two wrenches to tighten hydraulic line nuts. 
Table 3-7: Torque for JIC and SAE Female Swivel Nuts 


SAE Port [Approx. Min. 
} Size | Thread Size Torque Max. Torque 


7/16-20 150 in-lbs 
1/2-20 195 


9/16-18 
3/4-16 


7/8-14 
1 1/16-12 
1 5/16-12 
1 5/8-12 
1 7/8-12 
2 1/2-12 


1. Number of flats on nut to be turned past finger tight. This 
method will produce the approximate torque. 











Non-adjustable O-ring To install straight thread, non-adjustable O-ring fittings: 
Eins 1. Check condition of O-ring and replace as necessary. Do not install a 


fitting with a damaged O-ring. 
2. Lubricate O-ring with clean hydraulic fluid and torque per Table 3-8. 
Table 3-8: Torque for Non-adjustable O-ring Fittings 


5/16-24 

7/16-20 

9/16-18 
3/4-16 


7/8-14 95 
1 1/16-12 
1 5/16-12 
1 5/8-12 
1 7/8-12 
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Adjustable O-ring Fittings — To install straight thread, adjustable O-ring fittings: 


1. Check condition of O-ring and replace as necessary. Do not install a 


fitting with a damaged O-ring. 


Back off the locknut fully. 


de aa a Da 


3-9. 


Lubricate O-ring with clean hydraulic fluid. 


Screw fitting into port until backup washer contacts face of port. 
Position fitting by unscrewing a maximum of one turn. 


Hold the fitting in position with a wrench and torque locknut per Table 


Table 3-9: Torque for Adjustable O-ring Fittings 


SAE Port . 
size Thread Size | Min. Torque| Max. Torque 


5/16-24 
7/16-20 

9/16-18 
3/4-16 


7/8-14 
1 1/16-12 
1 5/16-12 
1 5/8-12 
1 7/8-12 


60 in-lbs 
160 : 





O-ring Plugs To install straight thread O-ring plugs: 


70 in-lbs 
180 y 





1. Check condition of O-ring and replace as necessary. Do not install a 


plug with a damaged O-ring. 


2. Lubricate O-ring with clean hydraulic fluid and torque per Table 3-10. 
Table 3-10: Torque for O-ring Plugs 





5/16-24 
7/16-20 
9/16-18 
3/4-16 
7/8-14 
1 1/16-12 
1 5/16-12 
1 5/8-12 
1 7/8-12 





95 








3-14 Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


General Maintenance 


Pipe Thread Fittings To install National Pipe Thread (NPT) fittings: 
1. Apply sealant sparingly to male pipe threads only, avoiding the first few 
threads at the end of the fitting. 
Note: Do not use Teflon tape or excessive amounts of sealant. System 
contamination will result. 


2. Install fitting and tighten per Table 3-11. 
Table 3-11: Pipe Thread Fittings (Steel) 


Thread Size 
(NPT) 
1/8-27 
1/8-27 
1/4-18 
3/8-18 


1/2-14 
3/4-14 
1-11.5 
1 1/4-11.5 
1 1/2-11.5 
1.Turns past finger tight 








Jump Starting Procedures 


) CAUTION: 


¢ Improper jump starting procedures can cause an explosion resulting in 
personal injury. 

¢ Sparks near batteries can cause explosions. 

¢ Do not allow jump cable ends to touch each other or the machine. 


¢ Battery acid can cause personal injury if it contacts skin or eyes. 
Always wear eye protection when jump starting a machine. 

« Always connect battery positive (+) to battery positive (+) and battery 
negative (-) to ground on the machine. Make the final ground connec- 
tion away from the battery. 

¢ Allowing the two machines to touch during jump starting can cause 
damage to bearings and electrical circuits. 

¢ This machine has a 12 volt starting system. Use the same voltage (12 
volts) for jump starting. Use of higher voltage can damage the electri- 
cal system. 

¢ Never charge a frozen battery. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 3-15 


General Maintenance 


3-16 


10. 


Move the boost start machine (or auxiliary power source) close enough 
to the stalled machine for the cables to reach without allowing the 
machines to touch. Place the transmission shift selector in NEUTRAL, 
engage the park brake, and turn off engine (or shut off auxiliary power 
source). 


On the stalled machine, turn the ignition switch to OFF. 


Connect the positive (+) jumper cable to the positive (+) cable terminal 
of the discharged battery on the stalled machine. Ensure a solid 
connection. DO NOT allow positive cable clamps to touch ANYTHING 
other than the battery terminal. 


Connect the other end of the positive (+) jumper cable to the positive 
(+) terminal of the boost battery (or auxiliary power source). 


Connect one end of the negative (—) jumper cable to the negative (-) 
terminal of the boost battery (or auxiliary power source). 


Make the final connection of the negative (—) jumper cable to the frame 
of the stalled machine away from the battery, fuel and hydraulic lines, 
and moving parts. 


Start the engine on the boost machine or energize the auxiliary power 
source. 


Wait at least two minutes for the battery in the stalled machine to 
partially charge. 


Attempt to start the stalled machine (see “Starting Procedures” in your 
Owner/Operator Manual). 


Immediately after the stalled machine starts, disconnect the jumper 
cables in reverse order. 
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Conversion Charts 
Table 3-12: Inch Fraction, Decimal, and Metric Conversion Chart 


| 116 _| 0.0625 | 7.59 | 9/16 | 0.5625 | 14.29 _ 
15.08 
15.48 
| 1 | 0.1250 | 378 | 5/8 | 0.6250 | _ 15.88 
16.27 
16.67 
17.07 
17.46 
| 1/4__| 0.2500 | 6.35 | 3/4 _| 0.7500 _|_19.05__ 
| 5/16 | 0.3125 | 7.94 | 13/16 | 0.8125 | 20.64 __ 


0.5000 | 12.70 | 1 ‘| 1.0000 | 25.40 


V1070 
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Table 3-13: Miscellaneous Conversions 


" To Get or 
Multiply Multiply 


InternationalSystem Conversion Non-IS Unit Conversion IS Unit 


(IS) Unit Factor Factor 
Torque 
Newton Meter (Nem) x 8.9 = in-lb. x 0.113 =Nm 
Newton Meter (Nem) x 0.74 = ft-lb. x 1.36 =Nm 
Pressure (Pa = N/m?) 


Kilopascal (kPa) x 4.0 = in H»O X 0.249 = kPa 
Kilopascal (kPa) x 0.30 = in. Hg X 3.38 = kPa 
Kilopascal (kPa) x 0.145 = psi X 6.89 = kPa 
bar x 14.5 = psi x 0.069 = bar 
Newton/mm? x 145.04 = psi x 0.0069 = bar 


Stress (Pa = N/m?) 
Megapascal (mPa) x 145 = psi x 0.00689 = MPa 














Power (W = d/s) 


Kilowatt (kW) x 1.36 = PS(cv) x 0.736 
Kilowatt (kW) x 1.34 = HP x 0.746 
Kilowatt (kW) x 0.948 = Btu/s x 1.055 
Watt (W) x 0.74 = ft-lb/s x 1.36 





Energy (J = (N-m) 
Kilojoulé (kd) x 0.948 = Btu x 1.055 
Joule (J) x 0.239 = calorie x 4.19 
Velocity and Acceleration 


Meter per sec? (m/s?) X 3.28 = ft/s? x 0.305 

Meter per sec (m/s) x 3.28 = ft/s x 0.305 

Kilometer per hour x 0.62 = mph x 1.61 
(km/h) 








Flow Rate 
Leter/mn (dm*/mn) x 0.264 = US gal/min X 3.785 = L/min 
Horse Power/Torque 
(BHP x 5252) + rpm = TQ (ft-Ib.) (TQ x R.P.M.) + 5252 = B.H.P. 
Metric HP x 0.9863 = U.S. HP 
U.S. HP x 1.014 = Metric HP 








Temperature 
°C = (°%F-32) + 1.8 °F = (x 1.8) + 32 


Miles 
Nautical Mile x 1.15078 = Statute Mile 
Statute Mile x 0.86897. = Nautical Mile 
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Schematic, Model 644B w/Naturally Aspirated Engine, Control Manifold Hydraulic System-Diagram 1 
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Schematic, Model 644B w/Naturally Aspirated Engine, Control Manifold Hydraulic System-Diagram 1 
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This diagram applies to the following Model(s) and serial numbers: 


644B-37 S/N: 428, 429, 485-590, 592-666 
644B-42 S/N: 137-207 
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Schematic, Model 644B w/Naturally Aspirated Engine, Control Manifold Hydraulic System-Diagram 1 
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Schematic, Model 644B w/Naturally Aspirated Engine, Mid-Inlet Hydraulic System - Diagram 2 
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Schematic, Model 644B w/Naturally Aspirated Engine, Mid-Inlet Hydraulic System - Diagram 2 
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Schematic Symbol for Mid-inlet Control Valve 


Mid-Inlet Port 


This diagram applies to the following Model(s) and serial numbers: 


644B-37 S/N: 591, 667- 
644B-42 S/N: 208- 
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Schematic, Model 644B w/Naturally Aspirated Engine, Mid-Inlet Hydraulic System - Diagram 2 
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Pump Unloader Valve Operation, Mid - Inlet Hydraulic System _Diagram 3 


PUMP UNLOADER VALVE OPERATION 
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EXTENDING CYLINDER 


1. Joystick is moved right to extend boom. Pilot lines to Husco "B2" ports are 
pressurized, shifting boom extend spool and unloader section spool 
simultaneously. 





2. Husco 5000 unloader section shifts, but 3-way spool does not block center. Oil 
from this pump joins output from other pump section so full flow is available to 
extend boom. The "A" port on unloader section opens to tank so cylinder rod 
end oil has a path to tank. 


3. Husco 6000 boom extend 3-way spool shifts blocking center. Oil is routed out 
"B" port to cylinder base end, extending cylinder. 
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Pump Unloader Valve Operation, Mid - Inlet Hydraulic System _ Diagram 3 
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Pump Unloader Valve Operation, Mid - Inlet Hydraulic System _ Diagram 3 


PUMP UNLOADER VALVE OPERATION 
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RETRACTING CYLINDER 


1. Joystick is moved left to retract boom. Pilot lines to Husco "A2" ports are pressurized, 
shifting boom extend spool and unloader section spool simultaneously. 


2. Husco 5000 unloader 3-way spool shifts, blocking center. Oil from pump 2 is routed 
out the "A" port to cylinder rod end, retracting the cylinder. 


3. Husco 6000 boom extend 3-way spool shifts, but spool does not block center. Oil from 
pump 1 goes back to tank at low pressure. This conserves engine horsepower while 
retracting boom. The boom extend "B" port opens to tank so cylinder base end oil has 
a path to tank. Boom retraction speed is not effected using only one pump section 
because rod end has just over half the area of the base end. Because the boom retract 
operates off the Husco 5000 valve, 3175 psi is available for retracting loads. 
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Schematic, Models 644B, 844C, 1044C-42 w/Turbocharged Engine, Mid-Inlet Hydraulic Sys.-Diagram 4 
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Schematic, Models 644B, 844C, 1044C-42 w/Turbocharged Engine, Mid-Inlet Hydraulic Sys.-Diagram 4 
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Schematic, Models 644B, 844C, 1044C-42 w/Turbocharged Engine, Mid-Inlet Hydraulic Sys.-Diagram 4 
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This diagram applies to the following Model(s) and serial numbers: 


644B-37 S/N: 591, 667- 
644B-42 S/N: 208- 
844C-42 S/N: 622- 
1044C-42 ...... S/N: 117- 
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Schematic, Models 644B, 844C, 1044C-42 w/Turbocharged Engine, Mid-Inlet Hydraulic Sys.-Diagram 4 
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Schematic, Model 1044C-54, Mid-Inlet Hydraulic System - Diagram 5 
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Schematic, Model 1044C-54, Mid-Inlet Hydraulic System - Diagram 5 
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Schematic, Model 1044C-54, Mid-Inlet Hydraulic System - Diagram 5 
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This diagram applies to the following Model(s) and serial numbers: 
1044C-54 S/N: 155- 
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Schematic, Model 1044C-54, Mid-Inlet Hydraulic System - Diagram 5 
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Electrical Diagram, Models 644B and 6K w/Control Manifold Hydraulic System - Diagram 6 
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Reference Diagrams 


Electrical Diagram, Models 644B and 6K w/Control Manifold Hydraulic System - Diagram 6 
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Reference Diagrams 


Electrical Diagram, Models 644B and 6K w/Control Manifold Hydraulic System - Diagram 6 





NOTES 



























































This diagram applies to the following Model(s) and serial numbers: 


644B-37 S/N: 101-590, 592-666 
644B-42 S/N: 101-207 
6K-37 S/N: 101-317 
6K-42 S/N: 101-119 
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Reference Diagrams 


Electrical Diagram, Models 644B and 6K w/Control Manifold Hydraulic System - Diagram 6 





NOTES 
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Reference Diagrams 


Rear Oscillation Lock System Operation, Control Manifold Hydraulic System - Diagram 7 
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Reference Diagrams 


Rear Oscillation Lock System Operation, Control Manifold Hydraulic System - Diagram 7 
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Reference Diagrams 


Rear Oscillation Lock System Operation, Control Manifold Hydraulic System - Diagram 7 





NOTES 
























































This diagram applies to the following Model(s) and serial numbers: 


4-27 


644B-37 S/N: 101-590, 592-666 
644B-42 S/N: 101-207 
844C-42 S/N: 101-621 
1044C-42 S/N: 101-116 
1044C-54 S/N: 101-154 


S/N: 101-119 
S/N: 101-220 
S/N: 101-106 
S/N: 101-103 
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Reference Diagrams 


Rear Oscillation Lock System Operation, Control Manifold Hydraulic System - Diagram 7 
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DIFFERENTIAL PRESSURE SWITCH 
(39321A) 

















I 








a 
} 
9) 




























































































| 






































































































































Ar 
























































































































































R5 RELAY —*. 


Boom/Transfer Extend Lockout Circuit Operation, Control Manifold Hydraulic System - Diagram 8 
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BOOM EXTENDED LESS ENERGIZED - BC 
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Sir HigCEeS te OPEN OPEN OPEN 0 VOLTS 0 VOLTS + THANE ES 
BOOM EXTENDED TO 21' . 
OR FURTHER OPEN CLOSED CLOSED 12 VOLTS 12 VOLTS ee = 
OUTRIGGERS DOWN 
BOOM EXTENDED LESS ENERGIZED - BC 
THAN 21' CLOSED CLOSED CLOSED 12 VOLTS 12 VOLTS & TRANSFER EX 
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BOOM EXTENDED TO 21! BEeheRaaes 
LH OUTRIGGER UP OPEN OPEN CLOSED 0 VOLTS 0 VOLTS 
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DE-ENERGIZED 
LH OUTRIGGER DOWN OPEN CLOSED OPEN 0 VOLTS 0 VOLTS 
RH OUTRIGGER UP There es 
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Reference Diagrams 


Boom/Transfer Extend Lockout Circuit Operation, Control Manifold Hydraulic System - Diagram 8 
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Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


4-30 


Reference Diagrams 


Boom/Transfer Extend Lockout Circuit Operation, Control Manifold Hydraulic System - Diagram 8 





NOTES 



























































This diagram applies to the following Model(s) and serial numbers: 


: 101-590, 592-666 
: 101-207 
: 101-621 
: 101-116 


: 101-154 

2 101-317 

: 101-119 
S/N: 101-220 
S/N: 101-106 
S/N: 101-103 
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Reference Diagrams 


Boom/Transfer Extend Lockout Circuit Operation, Control Manifold Hydraulic System - Diagram 8 





NOTES 
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Reference Diagrams 


Rear Oscillation Lock System Operation, Mid-Inlet Hysraulic System - Diagram 9 
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REAR OSCILLATION LOCK SYSTEM OPERATION / TROUBLESHOOTING GUIDE 
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Reference Diagrams 


Rear Oscillation Lock System Operation, Mid-Inlet Hysraulic System - Diagram 9 
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NOTE: VALVE PSI SETTING IS 1000 PSI 
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Reference Diagrams 


Rear Oscillation Lock System Operation, Mid-Inlet Hysraulic System - Diagram 9 





NOTES 



























































This diagram applies to the following Model(s) and serial numbers: 


644B-37 S/N: 591, 667- 
644B-42 


844C-42 
1044C-42 ...... S/N: 117- 
1044C-54 ...... S/N: 155- 
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Rear Oscillation Lock System Operation, Mid-Inlet Hysraulic System - Diagram 9 





NOTES 






















































































Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 4-36 


Reference Diagrams 


Rear Axle Stabilizer Control Valve Operation, Mid-Inlet Hydraulic System - Diagram 10 


REAR AXLE STABILIZER CONTROL VALVE OPERATION 
(Mid-Inlet Hydraulic Systems) 


150-3000 PSI 







ACCUMULATOR 


400 PSI © © ral 
PRECHARGE 1 2 PILOT SPOOLS UNSEAT CHECK 
{ I VALVES - REAR AXLE UNLOCKS 
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BRAKE LOCK VALVE 
AND CYLINDER 
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f PRESSURE =¥ S a 
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yY Ww - € \ + 
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| 
+--+. ACCUMULATOR PRESSURE SHIFTS VALVE 
C.B. VALVES FRAME TILT SECTION OF CONTROL VALVE *PD2" AGAINST 170 PSI SPRING 
® 
FRAME TILT 
CYLINDER 


BOOM BELOW 40° 


1. Proximity switch senses metal and closes; solenoid valve "SV1" 
is energized, shifting cartridge”. 


2. Accumulator pressure is routed through valves "PS1" and "PD1" 
to pilot check valves on rear axle stabilizer lock valve. 


3. Accumulator pressure also shifts cartridge "PD2" closed. 
This makes the frame tilt function operational. 


4. "G1" and "G2" gauge ports read accumulator pressure (1100-2500 PSI). 
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Rear Axle Stabilizer Control Valve Operation, Mid-Inlet Hydraulic System - Diagram 10 


REAR AXLE STABILIZER CONTROL VALVE OPERATION 
(Mid-Inlet Hydraulic Systems) 


150-3000 PS! 






ACCUMULATOR 
400 PSI 


PILOT SPOOLS UNSEAT CHECK 


PRECHARGE 
( VALVES - REAR AXLE UNLOCKS 


STABILIZER 


BRAKE LOCK VALVE 
AND CYLINDER 
' ° 
Pressure J. 
6 d 
i ioe <h Z> PRESSURE 
ean 7 FILTER 
{ PORT 
= “hig 460 PSI 





++ 2+ e 
a Lt | ! 
= uU }T2 G1 GAUGE PORT | FRAME TILT | 85 
170 PSI JOYSTICK 
e 
+--+ ACCUMULATOR PRESSURE SHIFTS VALVE 
C.B. VALVES FRAME TILT SECTION OF CONTROL VALVE "PD2" AGAINST 170 PSI SPRING 
® 
FRAME TILT 
CYLINDER 


BOOM BELOW 40° 


—_ 


. Proximity switch senses metal and closes; solenoid valve "SV1" 
is energized, shifting cartridge”. 


2. Accumulator pressure is routed through valves "PS1" and "PD1" 
to pilot check valves on rear axle stabilizer lock valve. 


3. Accumulator pressure also shifts cartridge "PD2" closed. 
This makes the frame tilt function operational. 


4. "G1" and "G2" gauge ports read accumulator pressure (1100-2500 PSI). 
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Rear Axle Stabilizer Control Valve Operation, Mid-Inlet Hydraulic System - Diagram 10 


REAR AXLE STABILIZER CONTROL VALVE OPERATION 
(Mid-Inlet Hydraulic Systems) 








ACCUMULATOR 
SI 


CHECK VALVES SEATED 


400 P: 
PRECHARGE 
) REAR AXLE LOCKED 


STABILIZER 







LOCK VALVE 
AND CYLINDER 
o 
PRESSURE = 
ACCUMULATOR 6, ‘ 
, PRESSURE = / ) PRESSURE 
- GAUGE Y 
1 PORT 
= AS oo 
1A ee Seal een Seek ne 
e | yl 
B “AM _| | ¢-«4 
T + oe 
; Wy tu Mw wy 
‘| | a 
oll S Jroat 
gel ; 1 
| LI 72. G1 GAUGE PORT FRAME TILT | 85 
170 PSI JOYSTICK 


1 ° 





| 

Td 
| | C.B. VALVES 

| 

FRAME TILT 

CYLINDER 


FRAME TILT SECTION OF CONTROL VALVE 


BOOM BELOW 40° WITH SERVICE BRAKE APPLIED 


—s 


. Proximity switch senses metal and closes; solenoid valve "SV1" 
is energized, shifting cartridge”. 


2. Accumulator pressure is routed through valve "SV1". When brake 
line pressure exceeds 250 PSI, valve "PS1" shifts; this vents pilot 
line to tank. Rear axle stabilizer check valves close, locking axle. 


3. "G1" gauge port reads accumulator pressure (1100-2500 PSI). 
4. "G2" gauge port reads 0 PSI. 
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Rear Axle Stabilizer Control Valve Operation, Mid-Inlet Hydraulic System - Diagram 10 


REAR AXLE STABILIZER CONTROL VALVE OPERATION 
(Mid-Inlet Hydraulic Systems) 


150-3000 PSI 






ACCUMULATOR 
400 PS! 

PRECHARGE CHECK VALVES SEATED 
REAR AXLE LOCKED 


STABILIZER 
LOCK VALVE 








BRAKE 
| VALE AND CYLINDER 
f ° 
PRESSURE / 
ACCUMULATOR = 8 A 
C PRESSURE =¥ P FLIER 
GAUGE 
| PORT 
= 6 Se 460 PSI 
A + 
8 t x } ° ee 
TY oe 
f P 
| ai ie! |e fe 
+-f--+- | ’ 
7 a 12 G1 GAUGE POAT | FRAME TILT 
170 PSI JOYSTICK 
e 
+> f+. 
FRAME TILT SECTION OF CONTROL VALVE 
| > 
L 


FRAME TILT 
CYLINDER 


BOOM RAISED ABOVE 40° 


1. Proximity switch no longer senses metal and opens. 


2. Relay R11 loses signal, transmission declutches, and dash light 
comes on*. Solenoid valve "SV1" loses signal and cartridge 
valve shifts. Pilot line pressure is vented to tank. 


3. Valve "PD2" loses pilot pressure and shifts back to its normally 
open position — venting pressure lines to tank. This disables the 
frame tilt function. 


4. "G1" and "G2" gauge ports read 0 PSI. 
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Boom/Transfer Extend Lockout Circuit Operation, Mid-Inlet Hydraulic System - Diagram 11 


DIFFERENTIAL PRESSURE SWITCH 
(39321A) 
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39321A 


DIFFERENTIA 
RH OUTRIGG 





39321A 


DIFFERENTIAI 
LH OUTRIGGE 


R4 RELAY 


INSTRUMENT PAr 


PARKING BRAKE VA 


IGNITION SWITCH RELAY 









































@) @ Gs) 9) G) BOOM/TRANSI 
OPERATING PROXIMITY| LH OUTRIGGER RH OUTRIGGER RELAY #4 RELAY #5 EXTEND LOCK' 
PARAMETERS SWITCH SWITCH SWITCH PIN #86 PIN #86 VALVE SOLEN 
BOOM EXTENDED LESS ENERGIZED - BOOM 
THAN 21'- OUTRIGGERS up | CLOSED oe) onen Te vOETS '2VOLTS |g TRANSFER EXT. A 
BOOM EXTENDED TO 21' DE-ENERGIZED - BC 
OUTRIGGERS UP OPEN OPEN OPEN 0 VOLTS 0 VOLTS & TRANSFER EXT. D 
BOOM EXTENDED TO 21' 
OR FURTHER OPEN CLOSED CLOSED 12 VOLTS 42 VOLTS ENERGIZED - BOOM 
OUTRIGGERS DOWN & TRANSFER EXT. A 
BOOM EXTENDED LESS ENEReER SBnGH 
THAN 21! CLOSED CLOSED CLOSED ees 12VOLTS | TRANSFER EXT. A 
OUTRIGGERS DOWN 
BOOM EXTENDED TO 21! 
DE-ENERGIZED - BC 
LH OUTRIGGER UP VOLT: 
RH OUTRIGGER DOWN OPEN OreM CLOSED 0 VOLTS OVOLTS | § TRANSFER EXT. C 
BOOM EXTENDED TO 21! 
DE-ENERGIZED - BC 
LH OUTRIGGER DOWN sett Gar 
RH OUTRIGGER UP OPEN SLOSED OPEN 0 VOLTS 0 VOLTS & TRANSFER EXT. E 
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Reference Diagrams 
Boom/Transfer Extend Lockout Circuit Operation, Mid-Inlet Hydraulic System - Diagram 11 
PROXIMITY SWITCH POSITION 


FOR MACHINES EQUIPPED W/ 
OPTIONAL 8 FT. TOWER 








= WHITE-16a9 A BLACK POWER 12 VDC 
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7 
: POWER IN Our I na 
fate RED - 16=— C fm BROWN ‘ [6] 7 | 
: BOOM EXTEND gq 
: - PROXIMITY SWITCH ~~ proximity switcH Il =H 
= RELAY - BOOM EXTEND GROUND CLOSED WHEN aio ft" 
: P30796 I SENSING METAL an : 
m= RED - 16 = 37115X 3l4o] & 
Baieisa si = a BATTERY 
: : - BOOM EXTEND WARNING olu| os PRESSURE ali 
AL PRESSURE SWITCH . ; peas : 
3ER - BASE END : = = 3 
: z 





eeeneceeeneeeeee TAN- 16: e eee 
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em meWHITE-16t8 ee 


YELLOW - 16 

























































































BOOM / TRANSFER EXTEND 
LOCKOUT VALVE 
\L PRESSURE SWITCH BOOM TEND ORE 309494 
ER - BASE END SOLENOID 
TRANSFER EXTEND PORT 
ANEL. : 
z 
© 

1| 7-1/2A 10A |4 
‘ALVE 2/20A 10A |5 

3/10A 30A |6 

FUSE PANEL 
SWITCHED 
36445A 
TOP VIEW - VALVE PLATE 
BOOM/TRANSFER EXTEND LOCKOUT CIRCUIT 
iFER BOOM EXTEND 
oo. ears The boom/transfer extend lockout circuit is designed to increase 
stability of the machine by limiting how far the boom can be 
ies OFF extended with the outriggers up. The system will disable the 
50M EXT boom extend and transfer extend functions at a boom extension 
DISABLED ON of 21 feet, and turns on warning light #9 on the cluster gauge. 
VW EXT. The left and right outriggers must be lowered to the ground to 
ALLOWED | OFF allow the boom or transfer carriage to be extended further. 
AEXT Normally open differential pressure switches in the outrigger 
ALLOWED OFF cylinders close when the base end pressure exceeds the rod 
end pressure by 92 PSI. When both pressure switches close, 

SOM EXT. ON this completes the circuit allowing the boom and transfer 
Bieee aD carriage to be extended and turns off light #9. The system is 
ee fail-safe because it requires an electrical signal to enable the 
DISABLED | ON boom to be extended beyond 21 feet. 
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Boom/Transfer Extend Lockout Circuit Operation, Mid-Inlet Hydraulic System - Diagram 11 





NOTES 



























































This diagram applies to the following Model(s) and serial numbers: 
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591, 667- 
: 208- 
: 622- 
:117- 
: 155- 
: 318- 
: 120- 
:221- 


: 107- 
: 104- 
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Boom/Transfer Extend Lockout Circuit Operation, Mid-Inlet Hydraulic System - Diagram 11 





NOTES 
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Electrical Diagram, ZF DW-2/EST-19 System Harness - Diagram 12 


EST-19 Connector 























































































































































































































































































































Pin Position 
Female Male 
[(B66)5 12 3 | ISEB Pins Pins 
464 4 17 Pini9 - 500 7A A + Red 
434 Pin23 - 504 4B ®| BF Yellow 
33 > 
438 4 15 Pin5 - 508 4C ® | C + Pink 
32 | 442 
446 4 14 2 Pin29 - (HZ) - D D + Gray 
31 F 
WAI 612 + 13 ele. Eanes > To Shifter 
30 + 616 INA Pins Pins 
ae 20 | (674) Pin25 - 520 7A A + Black 
580 4 11 Transr 
ial Ping ~ 524 7B 2 B + Green 430 [a] Valve Ci 
o Pin31 — 7 
27 L 460 Pin26 - 528 7C|® Cy Blue) . 
Pin33 - 434 - 
26 | 528 Pin 24 - (B82) ~ D D + NWA G 
524 > 8 36 Pini5 - 438 | C 
25 5 
(662) N/A = 3 Pin32 - 442 4D (c) 
24 . =. I U 
Pin 21 640 A Ld NA D Pini4 - 446 1 E (t 
23 + 504 a) 12 8 
1658/5 5 “16 B Pin 18, 35 - BOI -| F 
22 - 596 Pin 18,35- BAB Cli |e WA & 
ay 640 [lal Pin 1,2 - Dit] | MAS 
- 460 4 1 
2 Female Male Pin 27 C) 
19 | 500 Bs ae Pin17 - 464 4 2 
: Pint1 - 580 +A[_ | (WA A > 
Pin29 - B84) - 8B B + Neutral Start Speed 
Pin5 - 588 7 C 5 C + Alarm Conn 
Pin24 - 9270 [_|WA |F\D 
Pin22 - 596 47 E E + Clutch Cutoff 
Pini2 - 600 4 F NA F 
Se ge Ng To Vehicle Harness 
(Electrical Supply) 
Pin1,2 —- A A + Power 
Pin1,2 - B NA B 
Pin13 - 612 7 C| & | INA Cc 
Pin3o - 616 7 D| 2 |IA D 
Pin 18, 35 20)5 E E + Ground 
Pin 18, 35 ~ [62M 5 F F + Ground ) 
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Electrical Diagram, ZF DW-2/EST-19 System Harness - Diagram 12 





















































EST-19 | Harness Harness Harness EST-19 
Plug Pin| Wire Description Connector Wire Connector 
Position | Number Location Number Location 
1. 682 Power In — In common with wires 604, 608, 652, and 654 Shifter Plug Female Pins 
2. 654 Power In — In common with wires 604, 608, 652, and 682 7 
3. A 500 Pin 19 
4. B 504 Pin 23 
5. 658 ‘| To shifter Pink wire and backup alarm relay — In c 508 Pin 5 
common with wires 508 and 588 D 512 Pin 29 
. Shifter Plug Male Pins 
A 24 To shift i 
5: o shifter Green wire A 520 Pin 25 
10. B 524 Pin 8 
os 11. 580 N/A — Designated for speedometer Cc 528 Pin 26 
nission 12. 600 | N/A — Designated for kickdown light D 532 Pin 24 
onnector 13. 612 N/A — Designated for operating indicator : ' 
14. 446 | ToM4 solenoid Diagnostic Plug 
16. 438 To M2 solenoid 
4) 16. A 640 Pin 21 
(F) 17. 464 To speed sensor B ‘ 
18. 666 | Ground — In common with wires 450, 620, 624, 648, and 678 Cc 648 Pin 18, 35 
(E) 19. 500 | To shifter Red wire D 652 Pin 1,2 
20. 
2) 21. 640 N/A — To diagnostic plug Vehicle Harness Plug Female Pins 
22. 596 Clutch cutoff ; 
23. 504 To shifter Yellow wire A 580 Ein i 
24. 662 | N/A— Shifter Violet wire — In common with wires 532 and 592 B 584 Pin 29 
25. 520 | To shifter Black wire Cc 588 Pin'S 
26. 528 | To shifter Blue wire D 592 Pin 24 
27. 460 | To speed sensor E 596 Pin 22 
O 28. F 600 Pin 12 
29. 674 To shifter Gray wire and neutral start relay — In common 
with wires ed 584 y Vehicle Harness Plug Male Pins 
30. 616 N/A — Designated for relay option ; 
31. 430 To M5 solenoid A 604 Pin 1,2 
Sensor 32. 442 | To M8 solenoid c ps = es 
33. 434 To M1 solenoid 
lector a. D 616 Pin 30 
35. 678 | Ground — In common with wires 450, 620, 624, 648, and 666 E 620 Pin 18, 35 
F 624 Pin 18, 35 








Transmission Valve Connector Female Pins 











‘ + : A 430 Pin 31 
Wire Groups Having Common Wires B 434 Pin 33 
Cc 438 Pin 15 
D 442 Pin 32 
E 446 Pin 14 

F 450 Pin 18, 35 





Speed Sensor Connector Female Pins 




















460 Pin 27 
2 464 Pin 17 
(4) () | Pins | Pin24 | Pin29 : = 
Pin 1,2 | Pin 18, | Reverse N/A Neutral 
35 Circuit Start 
Circuit 





IWA\ = Wires Not Applicable 
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Electrical Diagram, ZF DW-2/EST-19 System Harness - Diagram 12 


XO 


This diagram applies to the following Model(s) and serial numbers: 


644B-37 S/N: 101-880 
644B-42 S/N: 101-241 
844C-42 S/N: 101-783 
1044C-42 S/N: 101-121 
1044C-54 S/N: 101-215 
S/N: 101-397 
S/N: 101-131 
S/N: 101-261 
S/N: 101-107 
S/N: 101-107, 109 





4-47 Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Reference Diagrams 


Electrical Diagram, ZF DW-2/EST-19 System Harness - Diagram 12 





NOTES 
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Electrical Diagram, ZF DW-3 System Harness - Diagram 13 
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TRANSMISSION DECLUTCH RELAY 
S7657X 

CUTS POWER TO SHIFTER WHEN: 

1, BOOM IS ABOVE 40° 

2. PARK BRAKE IS ENGAGED 

3, SERVICE BRAKE IS APPLIED W/ 
DECLUTCH SWITCH IN ON POSITION. 











FEMALE BODY 
SHROUD TOWER FEMALE PINS A BLACK-16 — 
aes MALE RED Am RED-16 M ™ 
SHIFTER, TRANSMISSION PINS cniteall (6 eves pean 
65014B PINK C > PINK-16 e 
a GRAY D "|" GRAY-16 
= - { - BLACK A 7" BROWN-16 
—= NA GREEN B "I™GREEN-16 
. BLUE C +=BLUE-16 
TOWER VIOLET D =" VIOLET-16 
FEMALE PINS SHROUD MALE PINS *\— TRANSMISSION HARNESS 
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Electrical Diagram, ZF DW-3 System Harness - Diagram 13 





3-SPEED (3WG) JUMPER SHOWN - 65899A 
4-SPEED (4WG) PLUG - 37134X 
M1 (PINK) M5 (BROWN) 








BLACK-16 
ao GROUND (BLACK) 


YELLOW-16 
PINK-16 
BLUE-16 


BROWN-16 
GREEN-16 


TRANSMISSION VALVE 
CONNECTOR 





~—t——— M4 (GREEN) 
65011D 


SHUNT DIODES 
P21787 M3 (YELLOW) 
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Electrical Diagram, ZF DW-3 System Harness - Diagram 13 





NOTES 



























































This diagram applies to the following Model(s) and serial numbers: 
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10K-42 
10K-54 


: 101-880 

: 101-241 

: 101-783 

: 101-121 

2101-215 

: 101-397 

: 101-131 
S/N: 101-261 
S/N: 101-107 
S/N: 101-107, 109 
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Electrical Diagram, ZF DW-3 System Harness - Diagram 13 





NOTES 
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Section 5 — Supply, Pressure, and Return Hydraulics 
a ae 


General 


Major System Components 






Hydraulic 
(IR 
Hydraulic Of ‘ ae 
: Filter 
Reservoir/ ay 
Fuel Tank : : 





Hydraulic : 
Control 7 
Manifold 







KE 
oe Hydraulic ~ 
Control < 
Valve 












—~ 











General Description 


(Ref. Fig. 5-1) The hydraulic system consists of the following circuits: 
* Boom Extension (See Section 6) 
* Boom Hoist (See Section 6) 
* Carriage Tilt (See Section 6) 
* Transfer Carriage (See Section 6) 
¢ Frame Tilt (See Section 7) 
¢ Auxiliary — 1st - Standard, 2nd - Optional (See Section 6) 
* Steering 
* Service Brakes (See Section 9) 
¢ Rear Axle Oscillation Lock (See Section 6) 
* Outriggers (Optional on all models except 1044C-54 and 10K-54) 
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These circuits are supplied by a two-section, gear-type hydraulic pump, 
driven directly from the transmission power takeoff. The first pump 
supplies flow to all circuits except steering and the steer selector valve. 
The second pump supplies flow to all circuits via the steering priority valve. 


The boom extension and hoist circuits are controlled by a two-spool valve 
with pressure relief. The frame tilt, carriage tilt, transfer carriage, and 
auxiliary circuits are controlled by a four-spool valve (five-spool optional) 
with pressure relief. The carriage tilt circuits are also equipped with two 
work port relief valves. The outrigger circuits are controlled by two 
additional valve sections with no-relief plugs. The steering circuit is 
controlled by a steering control unit and steering mode selector valve. The 
service brake circuit is controlled by a hydraulic power brake valve and 
includes an accumulator. 


The boom extension, boom hoist, carriage tilt, outrigger, and frame tilt 
cylinders are equipped with externally mounted counterbalance valves. 
The counterbalance valves prevent movement of the cylinders in event of 
downstream hydraulic line failure, leakage through the main control valve 
or fittings. The counterbalance valves prevent movement of the cylinders 
when the engine is off, even if the control valve levers are operated. The 
counterbalance valves also provide over-load relief protection. 


The hydraulic reservoir is mounted on the right-hand side of the machine. 
The hydraulic system return filter/magnetic separator is located at the top 
of the reservoir. The strainer and suction line is located at the bottom of the 
back side of the reservoir. 
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Hydraulic Systems 


Control Manifold Hydraulic System 


6K-37 (S/N 101-317) 










6K-42 (S/N 101-119) Control 

8K-42 (S/N 101-220) Manifold 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) Boom Function 

644B-37 (S/N 101-590, 592-666) Control Valve 


644B-42 (S/N 101-207) 
844C-42 (S/N 101-621) 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 


Assembly 






Multi-Spool 
Control Valve 
Assembly 


K1161 


Fig. 5-2: Control Manifold Hydraulic Components 


(Ref. Fig. 5-2) The term “control manifold hydraulic system” is used to 
reference the hydraulic system initially used on models 644B, 6K, 844C, 
8K, 1044C, and 10K. This system uses a control manifold along with two 
other major control valve assemblies: one to control boom functions and 
one to control all other hydraulic functions. 


Mid-Inlet Hydraulic System 


6K-37 (S/N 318-) 

6K-42 (S/N 120-) 

8K-42 (S/N 221-) 
10K-42 (S/N 107-) 
10K-54 (S/N 104-) 
644B-37 (S/N 591, 667-) 
644B-42 (S/N 208-) 
844C-42 (S/N 622-) 
1044C-42 (S/N 117-) 
1044C-54 (S/N 155-) 


Rear Axle Stabilizer 
Control Valve 





Mid-Inlet Directional 
Control Valve 
Assembly 


K1162 


Fig. 5-3: Mid-Inlet Hydraulic Components 
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The term “mid-inlet hydraulic system” is used to reference and differentiate 
the types of components used in the hydraulic system. This system was 
designed to simplify the hydraulic system and improve overall reliability. It 
uses a rear axle stabilizer control valve along with a mid-inlet directional 
control valve assembly to control all hydraulic functions. 


General Hydraulic Maintenance Practices 


Safe Maintenance Practices 





AWARNING 


HIGH PRESSURE FLUID 
HAZARD 


To prevent serious personal 
injury or death: 


¢ Relieve system pressure 
before adjusting, 
repairing, or 
disconnecting 
components. 
Wear proper hand and 
eye protection. Use 
cardboard to search for 
ELH 
Keep all components in 
good repair. 








Ww1047 


¢ The hydraulic system is under pressure whenever the engine is run- 
ning and can hold pressure after the engine is shut down. After forks or 
attachments are resting on the ground or support, make sure pressure 
is relieved from all hydraulic lines and components before removing 
them from the circuit. 


Remember the following during inspection and maintenance of the 
hydraulic system: 
¢ Wait for fluid to cool down before disconnecting lines. 


* DO NOT use your hand to check for leaks. Use a piece of cardboard or 
paper to search for leaks. 


¢ Wear appropriate eye protection. 


* If anyone is injured by or if any hydraulic fluid is injected into the skin, 
get medical attention immediately. 


¢ When venting or filling the hydraulic system, loosen the filler cap slowly 
and remove it gradually. 


¢ NEVER reset any relief valve in the hydraulic system to a pressure 
higher than that shown in the Specifications Section of this manual. 


Cleanliness 
Cleanliness is critical when servicing hydraulic systems. 
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KEEP DIRT AND OTHER CONTAMINANTS OUT OF THE SYSTEM! 


Small particles can score valves, seize pumps and clog orifices, causing 
expensive repair jobs. 


Steam clean or use solvents to clean the area of the machine around a 
hydraulic component before it is removed. 


When steam cleaning or using water to clean a machine, be sure the 
reservoir breather filter is protected to keep water out of the system. 


Use caps or plugs to cover ends of disconnected lines, or to plug openings 
when working on a hydraulic system. 


When removing parts for service, clean them with a suitable solvent and 
store them in plastic bags or other clean containers until they are installed 
again. 


Thoroughly rinse the cleaned parts, and dry them using compressed air. 
Protect the parts immediately with a coating of rust preventive oil. 


A clean work bench is an absolute must when servicing hydraulic 
components. An industrial-type vacuum cleaner is a valuable aid in 
removing dust, dirt, and tiny metal particles from the work area. 


Check the condition of the tools you use and make sure they are clean. 
Use hammers made of plastic or leather so there is no danger of metal 
chips getting into components. 


Despite all the precautions you take when working with a hydraulic system, 
some contaminants will get into the system anyway. High quality hydraulic 
oils keep these contaminants in suspension and the filters will collect them 
as the oil passes through. A high quality hydraulic oil contains many 
additives which work to keep contaminants from damaging the system. 
However, these additives lose their effectiveness after a period of time. 
Therefore, change the oil at recommended intervals to make sure the 
additives do their job. 


The system filter can absorb only a limited amount of dirt particles and 
other contaminants from the oil. Therefore, replace the filter element at the 
recommended intervals so the cleaning process can be maintained. 


Checking Hydraulic Lines 


Inspect hydraulic lines and fittings for gouges, nicks, kinks, leaks, and 
collapsed or deteriorating hoses. 


Note: Even small leaks can be detected by oil stains or build-up of dirt or other 
foreign material in a suspect area. 


Replace any tube lines that are pinched or dented. 


Replace a hose if any of the following conditions exist: 


¢ Any evidence of hydraulic oil leakage at the surface of the hose or its 
junction with the metal end couplings. 


¢ Any blistering or abnormal deformation to the outer covering of the 
hose. 
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¢ Hydraulic oil leakage at any threaded or clamped joint that cannot be 
eliminated by normal tightening. 


« Evidence of excessive abrasion or scrubbing on the outer surface of 
hose or hoses. 


Important: When tightening loose lines or connections, use two wrenches to 
avoid twisting hose or tubes. Tighten loose connections only until the 
leak stops. An over-tightened fitting may result in overstressing and/or 
cracking. Replace any connectors that continue to leak. See 
“Hydraulic Fitting Torques” in Section 3 for torque specifications for 
hydraulic fittings and hydraulic line connections. 


Hydraulic Reservoir 


Description 

















Fig. 5-4: Hydraulic Reservoir Location 


(Ref. Fig. 5-4) The hydraulic reservoir is mounted on the right-hand side of 
the machine and is located next to the fuel tank. It has a capacity of 53 
gallons. The major components associated with the hydraulic reservoir are: 


¢ Hydraulic Tank Breather 
Hydraulic Tank Sight Gauge 
¢ Pressure Gauge 

Hydraulic Oil Return Filter 
Hydraulic Oil Strainer. 


A breakdown of hydraulic reservoir parts is shown in Fig. 5-5. 


5-6 Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Supply, Pressure, and Return Hydraulics 











K1092 

















# Description # Description 

1 Hydraulic Tank Breather (Models 7 Hydraulic Oil Strainer (Models with 
with Mid-Inlet Hydraulics) Control Manifold Hydraulics) 

2 Hydraulic Tank Breather (Models 8 Connector 
with Control Manifold Hydraulics) 9 Suction Tube 

3 Hydraulic Tank Sight Gauge 10 Suction Hose 

4 Pressure Gauge 11 Hydraulic Oil Strainer (Models with 
5 Return Filter Assembly Mid-Inlet Hydraulics) 

6 Hydraulic Oil Tank 12 Suction Line 














Fig. 5-5: Hydraulic Reservoir 


(Ref. Fig. 5-5) The hydraulic system return filter assembly (Item 5), along 
with the pressure gauge (Item 4), is located within the return filter housing, 
located at the top of the reservoir (Item 6). 


The strainer (Item 7 or Item 11) and suction line (Item 8, 9, and 10; or 
Item 12) are located at the bottom of the back side of the reservoir. 


A pressure differential gauge (Item 4) is fitted to the return filter housing to 
monitor filter condition. 


A breather filter assembly (Item 1 or Item 2) is threaded into the top of the 
reservoir. It allows for expansion of fluid and prevents vacuum in the tank. 


Check the hydraulic reservoir daily for the proper oil level. Maintain oil level 
at the full mark on the sight gauge (Item 3) with all cylinders retracted. 


Important: Do not operate the machine if the oil level falls below the low mark on 
the sight gauge. Low oil level could damage the pump and other 
components. 
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Filling Hydraulic Reservoir 


Preferred Method 


5-8 


A 


CAUTION: Do not fill reservoir through the breather opening. The 
hydraulic system can become contaminated. 


Oil must be filtered through the return filter to ensure purity. 
Contamination, even small amounts, can permanently damage hydraulic 
system components and void the warranty. 
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Description # Description 








# 
1 Hex Cap 3 Hydraulic Hose 
2 Cover 4 Male JIC (37°) Filler Fitting 














Fig. 5-6: Recommended Reservoir Filling Method 


(Ref. Fig. 5-6) The following is the recommended filling procedure for the 
hydraulic reservoir: 


1s 


The machine must be parked on a level surface and the frame must be 


level. 


Retract all cylinders except frame tilt cylinder. Apply the park brake and 
stop the engine. 


Clean area around hex cap (Item 1) on the cover (Item 2). Loosen and 
remove the hex cap. 


Provide a hydraulic hose of suitable length to run between hydraulic oil 
fill pump and male JIC (37°) filler fitting (Item 4), in return filter housing 
cover. The reservoir end of the hose must be fitted with a 1-1/16-12 JIC 
(37°) female hose fitting. 


Assemble hose (Item 3) to reservoir filler fitting (Item 4) and tighten. 


Fill reservoir until oil level in sight gauge is at HIGH mark. Use 
hydraulic oil as specified in “Fluid and Lubricant Specifications” in 


Section 3. 
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7. Start engine and allow hydraulic system to warm up. Operate controls 
gradually until you fully extend and retract each cylinder, including 
steering cylinders. This procedure removes air from the system. 


8. Level the frame, retract all cylinders except frame tilt cylinder, and stop 
the engine. Recheck oil level and add oil as required. 


9. Loosen and remove hose (Item 3) from reservoir filler fitting (Item 4). 
Install hex cap (Item 1) and torque to 70 ft-lbs. 


Filling Hydraulic Reservoir 
Alternate Method 
CAUTION: Do not fill reservoir through breather opening. The hydraulic 
A system can become contaminated. 
Oil must be filtered through the return filter to ensure purity. 


Contamination, even small amounts, can permanently damage hydraulic 
system components and void the warranty. 


2 


















































@ © 
# Description # Description 
1 Return Filter Housing 4 Spring 
2 Flange Nut 5 Hydraulic Filter Element 
3 Cover 




















Fig. 5-7: Alternate Reservoir Filling Method 


(Ref. Fig. 5-7) The following is an alternate filling procedure for the 
hydraulic reservoir. 
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‘le 


10. 


11. 
12. 


The machine must be parked on a level surface and the frame must be 
level. 


Retract all cylinders except frame tilt cylinder, apply the park brake, 
and stop the engine. 


Clean return filter housing (Item 1) and surrounding area. 


Remove four (4) flange nuts (Item 2) that secure the filter housing 
cover (Item 3). Set hardware aside on a clean surface. 


Lift the cover (Item 3) and spring (Item 4) from housing (Item 1) and set 
aside on a clean surface. 


SLOWLY pour hydraulic oil into filter element (Item 5). It takes several 
moments for oil to drain through the element. Continue to add oil until 
HIGH mark is reached on hydraulic reservoir sight gauge. 


Make sure the cover (Item 3) and spring (Item 4) are clean. 
Place spring (Item 4) in position on filter element assembly (Item 5). 


Place the cover (Item 3) in position and secure it to the filter housing 
(Item 1) with four (4) flange nuts (Item 2). Torque nuts to 35 ft-lbs. 


Start the engine and allow hydraulic system to warm up. Operate 
controls gradually until you can fully extend and retract each cylinder, 
including steering cylinders. This procedure removes air from the 
system. 


Retract all cylinders and stop the engine. 
Recheck oil level and add oil as necessary. 
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# 


Description 








Description 





1 
2 





Breather Filter 
Return Filter Assembly 








3 Hydraulic Oil Suction Strainer 


4 Drain Plug 








Fig. 5-8: Hydraulic Reservoir Drain and Refill 


(Ref. Fig. 5-8) The following procedure describes draining and refilling the 
hydraulic reservoir. 


li 


Lower the boom to the ground, apply the parking brake, and stop the 


engine. 


cause severe burns and skin irritation. 


) CAUTION: Do not place hands in hot hydraulic oil. Hot hydraulic oil can 


2. Remove hydraulic reservoir drain plug (Item 4) and drain hydraulic oil 


into an appropriate container. Dispose of drained oil properly. 
To remove the return filter assembly (Item 2), see “Removal” on 


page 5-26. 


To remove the suction strainer (Item 3), see “Removal and Cleaning” 


on page 5-20. 


Clean inside of reservoir of rust, sludge, scale, metallic particles, 


deposits, and other residue with solvent. Drain into suitable container 
and wipe clean with dry, lint-free wipes. Dry with compressed air and 
use a shop vacuum to remove any remaining particles. 
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6. Clean the strainer (Item 2) by back flushing with solvent. Dry the 
strainer element thoroughly with compressed air. Install it as described 
under “Installation” on page 5-21. 


7. Install the reservoir drain plug (Item 4). Tighten two or three turns past 
finger tight. If it is necessary to use thread sealant to stop fluid leakage, 
apply sealant only to last few threads close to the drain plug head. 


CAUTION: To avoid contamination of hydraulic system, do not apply 
A thread sealant to end threads of drain plug. 


8. To install return filter assembly (Item 2), see “Installation” on 
page 5-27. 


9. Install a new breather filter assembly (Item 1). 
10. Fill hydraulic reservoir. see “Filling Hydraulic Reservoir” on page 5-8. 
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Removal 


Hydraulic Reservoir and 
Fuel Tank 
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# Description # Description 
1 Tank Hold-Down Strap 16 Hose Clamp 

2 Chemprene Belting 17 Fuel Return Hose 

3 Pipe Adapter 18 Fuel Tank Drain Plug 

4 Hose Clamp 19 Hydraulic Reservoir Drain Plug 
5 Fuel Supply Hose 20 JIC Pipe Connector 

6 Flatwasher 21 Suction Tube Elbow 

7 Nut 22 Tank Support Mount 

8 Wiring Harness 23 Lockwasher 

9 JIC Pipe Connector 24 Nut 

10 Return Manifold Tube 25 Main Frame (Front End) 
11. Hydraulic Oil Return Filter 26 Capscrew 

12 Hydraulic Reservoir/Fuel Tank 27 Lockwasher 

13 Swivel Branch Tee 28 Hydraulic Oil Strainer 
14 Check Valve 29 Flange Halve 

15 90° Elbow 30 Hydraulic Suction Hose 





Fig. 5-9: Hydraulic Reservoir/Fuel Tank Installation 
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(Ref. Fig. 5-9) The following procedure describes removal of the hydraulic 
reservoir/fuel tank. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 
Be sure to follow the guidelines in this section detailed under “General 
Hydraulic Maintenance Practices” on page 5-4. 


2. Remove the hydraulic reservoir drain plug (Item 19) and drain hydraulic 
fluid into a suitable container. Dispose of drained fluid properly. 
Temporarily reinstall drain plug. 


3. Remove fuel tank drain plug (Item 18) and drain the fuel into an 
suitable container. Dispose of drained fuel properly. Temporarily 
reinstall drain plug. 


WARNING: Fuel is highly combustible. Avoid all possibilities of sparks that 
could ignite the fuel. Drain the fuel tank in a well ventilated 
area, away from smoking materials, open flames, or exposed 
heater parts. 


4. Remove two (2) nuts (Item 7) and flatwashers (Item 6) securing wiring 
harness (Item 8) to fuel sender. 


5. Loosen and disconnect swivel nut of swivel branch tee (Item 13) from 
check valve (Item 14). 


6. Tag fuel lines (Items 17 and 5). Remove hose clamps (Items 4 and 16) 
on fuel lines. Cap elbow (Item 15) and pipe adapter (Item 3). 


7. For models with control manifold hydraulics, disconnect the suction 
tube elbow (Item 21) from the JIC pipe connector (Item 20). 


8. For models with mid-inlet hydraulics, remove the four (4) capscrews 
(Item 26) and lockwashers (Item 27) securing the two (2) flange halves 
(Item 29) and the hydraulic suction hose (Item 30) to the hydraulic 
strainer (Item 28). Remove the flange halves. 


9. Loosen and remove the return manifold tube (Item 10) connected to 
the JIC pipe connector (Item 9) on the hydraulic oil return filter 
(Item 11). 


CAUTION: To avoid personal injury and/or damage to the equipment, 
support the hydraulic tank to ensure that it does not twist or 
fall when removing or installing it. 


10. After ensuring that the tank is properly supported, remove the four (4) 
each nuts (Item 24) and lockwashers (Item 23) that secure the two (2) 
tank hold-down straps (Item 1) to the tank support mount (Item 22). 


11. Remove the hydraulic reservoir/fuel tank (Item 12) to an appropriate 
area for cleaning/inspection. 


12. Inspect reservoir/fuel tank for damage and replace if necessary. 


13. Remove hydraulic reservoir drain plug and perform steps 3 thru 5 
under “Reservoir Drain and Refill” on page 5-11. 
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14. Remove the fuel tank drain plug. Clean the inside of the fuel tank with 
high-pressure jet spray of diesel fuel to ensure it is free of rust, sludge, 
scale, metallic particles, deposits, and other residue. Drain into suitable 
container and hand wipe clean with dry rags. 


15. Perform steps 6 through 9 under “Reservoir Drain and Refill” on 
page 5-11. 


16. Install the fuel tank drain plug (Item 18). Tighten two or three turns past 
finger tight. If it is necessary to use thread sealant to stop fluid leakage, 
make sure that the sealant is applied only to the last few threads close 
to the drain plug head. 


CAUTION: To avoid contamination of the fuel system, do not apply thread 
sealant to the end threads of the drain plug. 


(Ref. Fig. 5-9) The following procedure describes installation of the 
hydraulic reservoir/fuel tank. 


1. Inspect the two (2) pieces of chemprene belting (Item 2) and replace if 
necessary. 


CAUTION: To avoid personal injury and/or damage to the equipment, 
support the hydraulic tank to ensure that it does not twist or 
fall when removing or installing it. 


2. While ensuring that the hydraulic reservoir/fuel tank is properly 
supported and in the proper position, attach the two (2) tank hold-down 
straps (Item 1) over the two pieces of chemprene belting and to the 
tank support mount (Item 22) using four (4) each nuts (Item 24) and 
lockwashers (Item 23). For final tightening, torque nuts to 35 ft-lbs. 


3. Reconnect the suction tube elbow (Item 21) to the JIC pipe connector 
(Item 20). 


4. Reconnect swivel nut of swivel branch tee (Item 13) to check valve 
(Item 14). For final tightening, torque to 44—48 ft-lbs. 


5. Reconnect return manifold tube (Item 10) to JIC pipe connector 
(Item 9) on hydraulic oil return filter (Item 11). For final tightening, 
torque connector on return manifold tube to 188-213 ft-lbs. 


6. Reconnect fuel lines (Items 17 and 5) to elbow (Item 15) and pipe 
adapter (Item 3). Secure the fuel lines to the fittings with hose clamps 
(Items 4 and 16) and tighten as necessary. 


7. Install wiring harness (Item 8) on fuel sender with two (2) flatwashers 
(Item 6) and nuts (Item 7). Tighten nuts until snug. 


Fill hydraulic reservoir according to the preferred method on page 5-8. 
Fill fuel tank as outlined in Section 3. 
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Fig. 5-10: Hydraulic Reservoir Sight Gauge 


Note: When checking oil quantity, the machine must be on a level surface and the 
frame must be level. 


The hydraulic reservoir sight gauge is located on the side of the reservoir 
(see Fig. 5-11, Item 1). 


The hydraulic fluid level in the reservoir changes considerably during 
operation and a reading should not be taken until the boom is lowered to 
the ground, the parking brake is applied, the engine is stopped, and all 
hydraulic pressure is released in the system. The hydraulic reservoir sight 
gauge should then show the fluid level being near the high level. If 
necessary, add hydraulic fluid, being careful not to overfill. 
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# Description # Description 

1 Hydraulic Sight Gauge 6 Hydraulic Oil Return Filter Assy 
2 Hollow Hex Head Bolt 7 JIC Pipe Connector 

3 O-Ring 8 Return Manifold Tube 

4 Lockwasher 9 Hydraulic Reservoir 

5 Capscrew 10 Nut 

















Fig. 5-11: Reservoir Sight Gauge Installation 


(Ref. Fig. 5-11) The following procedures describes removal of the 
reservoir sight gauge. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 
Be sure to follow the guidelines in this section detailed under “General 
Hydraulic Maintenance Practices” on page 5-4. 


2. Remove the hydraulic reservoir drain plug (Item 19) and drain hydraulic 
fluid into a suitable container. Dispose of drained fluid properly. 


3. Disconnect return manifold tube (Item 8) connected to the JIC pipe 
connector (Item 7) on the hydraulic oil return filter assembly (Item 6). 


4. Remove four (4) each capscrews (Item 5) and lockwashers (Item 4) 
that secure the hydraulic oil return filter assembly (Item 6) to the 
hydraulic reservoir (Item 9). Remove the hydraulic oil return filter 
assembly. 


5. Reaching inside the opening for the hydraulic oil return filter assembly 
in the hydraulic fluid reservoir, remove the two (2) nuts (Item 10) that 
secure the sight gauge to the hydraulic reservoir. 
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6. Remove the sight gauge (Item 1) along with the two (2) hollow hex 
head bolts (Item 2). 
7. Clean the two openings in the side of the hydraulic reservoir with 
appropriate solvent. Plug openings. 
Installation 
Sight Gauge (Ref. Fig. 5-11) The following procedures describes installation of the 


reservoir sight gauge. 


I 


Remove the four (4) O-rings (Item 3) from the sight gauge and clean 
O-rings with appropriate solvent. Dry with compressed air. Check for 
and replace any damaged O-rings. 


Inspect sight gauge for damage and replace if necessary. Clean sight 
gauge with appropriate solvent and dry with compressed air. 


Install four (4) O-rings (Item 3) in sight gauge. Lubricate each O-ring 
before installing it. 


Clean the two (2) hollow hex head bolts (Item 2) with appropriate 
solvent; inspect and replace if damaged. 


Install sight gauge (Item 1) on hydraulic reservoir (Item 9) with hollow 
hex head bolts (Item 2) and nuts (Item 10). Tighten as necessary. 


Install hydraulic oil return filter assembly (Item 6) as per instructions on 
page 5-27. 


Reconnect return manifold tube (Item 8) to the JIC pipe connector 
(Item 7) on the hydraulic oil return filter assembly (Item 6). For final 
tightening, torque hex head connector on return manifold tube to 
188-213 ft-lbs. 


lean the inside of the reservoir of rust, sludge, scale, metallic particles, 
deposits, and other residue with high pressure jet spray of diesel fuel. 
Drain into suitable container and hand wipe clean with dry rags. 
Dispose of contaminated diesel fuel properly. 


Install the reservoir drain plug (Item 4). Tighten two or three turns past 
finger tight. If it is necessary to use thread sealant to stop fluid leakage, 
apply sealant only to the last few threads close to the drain plug head. 


thread sealant to the end threads of the drain plug. 


) CAUTION: To avoid contamination of the hydraulic system, do not apply 


10. Fill hydraulic reservoir. (See page 5-8.) 
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Description 
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# Description # Description 
1 Drain Plug 8 Hydraulic Oil Strainer - Mid-Inlet 
2 Hydraulic Oil Strainer - Control Hydraulics 
Manifold Hydraulics 9 Flange Half 
3 JIC Pipe Connector 10 Lockwasher 
4 Suction Tube Elbow 11 Capscrew 
5 Hose Clamp 12 O-Ring 
6 Suction Hose 13 Hydraulic Suction Hose 
7 O-Ring 








Fig. 5-12: Suction Strainer Installation 


(Ref. Fig. 5-12) The suction strainer is located behind the hydraulic 
reservoir. It removes contaminants as oil is pumped out of the hydraulic 
reservoir. 
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Removal and Cleaning 


Suction Strainer 


Models with Control Manifold Hydraulics 





6K-37 (S/N 101-317) (Ref. Fig. 5-12) The following procedures describes removal of the suction 
6K-42 (S/N 101-119) strainer on models with control manifold hydraulics. 


8Kk-42 (S/N 101-220) 


10K-42 (S/N 101-106) 1. 


10K-54 (S/N 101-103) 
644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 


844C-42 (S/N 101-621) 2. 


1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 


Models with Mid-Inlet Hydraulics 





Follow preparation procedures as outlined in Section 3 of this manual. 
Be sure to follow the guidelines in this section detailed under “General 
Hydraulic Maintenance Practices” on page 5-4. 


Remove the hydraulic reservoir drain plug (Item 1) and drain hydraulic 
fluid into a suitable container. Dispose of drained fluid properly. 


Loosen and disassemble the suction tube elbow (Item 4) from the pipe 
connector (Item 3). Cap end of suction tube elbow. 


Loosen and remove the strainer (Item 2) from the reservoir. Take the 
strainer to an appropriate area for further cleaning. 


Clean the strainer (Item 2) by back flushing with solvent. Dry the 
strainer element thoroughly with compressed air. 


6K-37 (S/N 318-) (Ref. Fig. 5-12) The following procedures describes removal of the suction 
6K-42 (S/N 120-) strainer on models with mid-inlet hydraulics. 

8K-42 (S/N 221-) 

10K-42 (S/N 107-) 1. Follow preparation procedures as outlined in Section 3 of this manual. 
10K-54 (S/N 104-) Be sure to follow the guidelines in this section detailed under “General 


644B-37 (S/N 591, 667-) 
644B-42 (S/N 208-) 


8440-42 (S/N 622-) 2. 

1044C-42 (S/N 117-) 

1044C-54 (S/N 155-) 
3. 
4. 
5. 
6. 
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Hydraulic Maintenance Practices” on page 5-4. 


Remove the hydraulic reservoir drain plug (Item 1) and drain hydraulic 
fluid into a suitable container. Dispose of drained fluid properly. 


Remove the four (4) capscrews (Item 11) and lockwashers (Item 10) 
securing the two (2) flange halves (Item 9) and the hydraulic suction 
hose (Item 13) to the hydraulic strainer (Item 8). Remove the flange 
halves. 


Remove and discard the O-ring (Item 12) from the hydraulic suction 
hose. 


Loosen and remove the strainer (Item 8) from the reservoir. Take the 
strainer to an appropriate area for further cleaning. 


Clean the strainer (Item 8) by back flushing with solvent. Dry the 
strainer element thoroughly with compressed air. 
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Models with Control Manifold Hydraulics 





6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

8K-42 (S/N 101-220) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 

644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

844C-42 (S/N 101-621) 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 


Models with Mid-Inlet Hydraulics 


(Ref. Fig. 5-12) The following procedures describes installation of the 
suction strainer on models with control manifold hydraulics. 


As 





6K-37 (S/N 318-) 

6K-42 (S/N 120-) 

8Kk-42 (S/N 221-) 
10K-42 (S/N 107-) 
10K-54 (S/N 104-) 
644B-37 (S/N 591, 667-) 
644B-42 (S/N 208-) 
844C-42 (S/N 622-) 
1044C-42 (S/N 117-) 
1044C-54 (S/N 155-) 


Insert hydraulic oil strainer (Item 2) into cavity in hydraulic reservoir 
and tighten until snug. 


Reconnect the pipe connector to the suction strainer. For final 
tightening, turn connector 2-3 turns past finger tight. 


Clean end of the suction tube elbow with an appropriate solvent. 
Reconnect the suction tube elbow to the pipe connector. For final 
tightening, torque to 250—283 ft-lbs. 


Apply thread sealant to few threads near the head of drain plug 
(Item 1). Install the drain plug. Tighten 2—3 turns past finger tight. 


Fill hydraulic reservoir according to the preferred method on page 5-8. 


(Ref. Fig. 5-12) The following procedures describes installation of the 
suction strainer on models with mid-inlet hydraulics. 


Te 


Insert hydraulic oil strainer (Item 8) into cavity in hydraulic reservoir 
and tighten until snug. 


Install a new O-ring (Item 12) on the hydraulic suction hose (Item 13). 


Install the hydraulic suction hose on the hydraulic oil strainer using the 
two flange halves (Item 9) and the four (4) lockwashers (Item 10) and 
capscrews (Item 11). For final tightening, torque the capscrews to 55 

ft-lbs. 


Apply thread sealant to few threads near the head of drain plug 
(Item 1). Install the drain plug. Tighten 2—3 turns past finger tight. 


Fill hydraulic reservoir according to the preferred method on page 5-8. 
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Hydraulic Return Filter 


Description 











Fig. 5-13: Hydraulic Return Filter 


(Ref. Fig. 5-13) The hydraulic return filter assembly is located on the 
hydraulic reservoir. lts function are to filter return hydraulic oil entering the 
reservoir and provide a means to fill the reservoir. 


Checking Filter Condition 


K1009 





Fig. 5-14: Return Filter Pressure Gauge 


Note: Check indicator with engine at idle, after thirty minutes of operation. 
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The return filter pressure gauge is located on the side of the return filter 


housing. 


The gauge indicates hydraulic fluid pressure entering the return filter 
element. As contamination accumulates in the filter element, pressure 


rises. 


The acceptable operating pressure range is 0-15 psi and is indicated by 
needle (7) positioned in green arc (2). Pressures above 15 psi, orange arc 
(3) and red arc (4), indicate that the return filter element must be serviced. 


Replacing Return Filter Element 
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# Description # Description 
1 Return Filter Housing 4 O-Ring 

2 Flange Nut 5 Spring 

3 Filter Housing Cover 6 Hydraulic Filter Element 








Fig. 5-15: Filter Housing Cover 


Disassembly, Return Filter Element 





(Ref. Fig. 5-15) The following procedure describes removal of the return 


filter element. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 
Be sure to follow the guidelines in this section detailed under “General 


Hydraulic Maintenance Practices” on page 5-4. 
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2. Loosen four (4) flange nuts (Item 2) that secure cover (Item 3) to return 
filter housing (Item 1). Loosen them only enough to be able to rotate 
cover. While applying pressure to cover, rotate cover clockwise so that 
recessed areas of cover line up to flange nuts. Slowly release 
pressure and remove cover. 


not remove flange nuts. There is pressure under cover from 


) CAUTION: Care must be taken to avoid injury when removing cover. Do 
spring (Item 5). 


3. Remove spring (Item 5) and return filter element assembly (Item 6) 
and take to a suitable location for further inspection and cleaning. 


4. To protect system from contamination while working on filter element 
assembly, place cover (Item 3) back on return filter housing (Item 1) 
and tighten flange nuts (Item 2). 


1 
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# Description # Description 
1 Lock Nut 5 Filter Element O-Ring 
2. Trestle 6 Tie Rod 
3  Flatwasher 7 Filter Element 
4 O-Ring 8 Bypass Spring Assembly 














Fig. 5-16: Filter Element Assembly 
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Replacement, Return Filter Element 





(Ref. Fig. 5-16) The following procedure describes replacing the return 
filter element. 


1. 
2. 


To avoid contamination, place all parts on clean paper or cloth. 


Loosen and remove lock nut (Item 1) that secures trestle (Item 2) to 
filter element (Item 7). 


Remove trestle and flatwasher (Item 3). 


Loosen bypass spring assembly (Item 8) by turning it counter- 
clockwise. Remove bypass spring assembly and tie rod (Item 6) from 
filter element (Item 7). Discard contaminated filter element. 


Remove and inspect two (2) trestle O-rings (Items 4 and 5). Clean 
trestle and O-rings with solvent. Dry with compressed air. Lubricate 
O-rings with hydraulic oil and install. 


Clean washer, lock nut, bypass spring assembly, and tie rod with 
solvent. Dry with compressed air. 


Insert short end of tie rod (Item 6) through new filter element (Item 7). 
Connect bypass spring assembly (Item 8) to end of tie rod. Tighten by 
turning bypass spring assembly clockwise until snug and completely 
engaged on tie rod. 


Reassemble flatwasher (Item 3), trestle (Item 2), and lock nut (Item 1) 
on other end of tie rod. 


Reassembly, Return Filter Element 





(Ref. Fig. 5-15) The following procedure describes installation of the return 
filter element. 


diz 


Loosen four (4) flange nuts (Item 2) enough so cover (Item 3) can be 
removed from filter assembly head (Item 1). Twist cover clockwise so 
that recessed areas of cover line up to flange nuts before removing it. 


Inspect and clean cover O-ring (Item 4) and replace if necessary. 
Lubricate O-ring with hydraulic oil and install on cover. 


Insert filter element assembly (Item 6) into return filter housing 
(Item 1). 


Place spring (Item 5) so it rests vertically on top of trestle. 


Place cover (Item 3) on filter assembly head making sure recessed 
areas of cover line up with flange nuts. 


Press down on cover until it can be rotated counter clockwise and slide 
under flange nuts (Item 2). Torque flange nuts to 35 ft-lbs. 
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Removal 


Return Filter Assembly 
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Description Description 
Hydraulic Oil Reservoir Connector 
Lockwasher Return Hydraulic Oil Filter 


Diffuser 
Rubber Gasket 


Capscrew 
Return Manifold Tube 





CON OD oO] # 











Fig. 5-17: Return Filter Assembly 


(Ref. Fig. 5-17) The following procedure describes disassembly of the 
return filter assembly. 


1 


Follow preparation procedures as outlined in Section 3 of this manual. 
Be sure to follow the guidelines in this section detailed under “General 
Hydraulic Maintenance Practices” on page 5-4. 


Clean the area around the return filter housing (Item 6). 


Loosen and remove the return manifold tube (Item 4) connected to the 
connector (Item 5) on the hydraulic oil return filter assembly (Item 6). 


Loosen and remove four (4) capscrews (Item 3) and lockwashers 
(Item 2) that secure the hydraulic oil return filter assembly (Item 6) to 
the hydraulic oil reservoir (Item 1). Remove the hydraulic oil return filter 
assembly. To avoid contamination, place all parts on a clean surface. 


Remove the rubber gasket (Item 8) and clean it with an appropriate 
solvent. Inspect condition of the gasket and replace it if necessary. 
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6. Remove the diffuser (Item 7) and clean with solvent. Dry with 
compressed air. 


Installation 


Return Filter Assembly (Ref. Fig. 5-17) The following procedures describes installation of the 
return filter assembly. 


1. Reassemble the diffuser (Item 7) and the rubber gasket (Item 8) with 
the hydraulic return assembly (Item 6). 


2. Install the return filter assembly on the hydraulic reservoir with the four 
(4) lockwashers (Item 2) and capscrews (Item 3). Torque the 
capscrews evenly to 276 in-lbs. 


3. Connect the return manifold tube (Item 4) to the connector (Item 5) on 
the hydraulic oil return filter assembly (Item 6). Torque the nut on the 
return manifold tube to 188—213 ft-lbs. 


Reservoir Breather 


Description 


Models with 
Mid-Inlet Hydraulics “S—~ Models with Control 
Manifold Hydraulics 


K1096 





Fig. 5-18: Reservoir Breather 


(Ref. Fig. 5-18) The reservoir breather is located on the top of the 
hydraulic reservoir near the return filter. It allows for expansion of fluid and 
prevents vacuum in the tank. 
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Removal and Installation 


Reservoir Breather 1. Loosen and remove breather, using tool on hex portion of breather. 


2. Replace breather per the maintenance schedule found on the machine 
or if damaged. 


3. Install breather on tank and tighten as necessary. 


CAUTION: To avoid contamination of the hydraulic system, do not use 
thread sealant or Teflon tape. 


CAUTION: To avoid the possibility of the hydraulic system being 
contaminated, do not fill the reservoir through the breather 
opening. 


> > 


Hydraulic Pressure Filter 


Description 
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Fig. 5-19: Hydraulic Pressure Filter — Control Manifold Hydraulics 





The hydraulic pressure filter is located on the mounting bracket for the 
pressure filter and accumulator which is attached to the valve plate. While 
Fig. 5-19 illustrates the hydraulic pressure filter for models that use control 
manifold hydraulics, the filter is located in the same general area for 
models that use mid-inlet hydraulics (see Fig. 5-21). The function of the 
pressure filter is to remove contaminants from the oil traveling to the 
joystick controls. 
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Checking Filter Element Condition 




























































































FILTER OK SERVICE NEEDED 
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Fig. 5-20: Pressure Filter Service Indicator 
Note: Not all pressure filter assemblies have a pressure filter service indicator. 


Note: Check indicator with the engine on. 


The pressure filter service indicator (1) is located on the top of the 
pressure filter assembly. 


The indicator shows the relative amount of restriction in the pressure filter 
element. 


When restriction is within acceptable limits, the green indicator (3) is fully 
visible in the window (2). As contamination accumulates in the element, 

the green indicator (3) will drop, exposing the red indicator (4). If the red 

indicator (4) is exposed, the filter must be replaced. 
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Replacing Pressure Filter Element 


Control Manifold Hydraulics: 
6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

8K-42 (S/N 101-220) 
10K-42 (S/N 101-106) 
10K-54 (S/N 101-103) 
644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 
844C-42 (S/N 101-621) 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 
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Mid-Inlet Hydraulics: 
6K-37 (S/N 318-) 
6K-42 (S/N 120-) 
8K-42 (S/N 221-) 
10K-42 (S/N 107-) 
10K-54 (S/N 104-) 
644B-37 (S/N 591, 667-) 
644B-42 (S/N 208-) 
844C-42 (S/N 622-) 
1044C-42 (S/N 117-) 
1044C-54 (S/N 155-) 
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# Description # Description 
1 Filter Head 3 Filter Element 
2 Bowl O-Ring 4 Bowl 








Fig. 5-21: Hydraulic Pressure Filter Element 


(Ref. Fig. 5-21) The following procedure describes replacement of the 
hydraulic pressure filter element. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 
Be sure to follow the guidelines in this section detailed under “General 
Hydraulic Maintenance Practices” on page 5-4. 
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Clean hydraulic pressure filter assembly to avoid contamination of 
system while removing hydraulic pressure filter assembly. 


Unscrew and remove filter element bowl (Item 4) from filter head 
(Item 1). 


Remove filter element (Item 3) and discard it. 


Remove bowl O-ring (Item 2), clean with an solvent, and dry with 
compressed air. Replace it if damaged. 


Clean filter element bowl and filter head with solvent and dry with 
compressed air. 


Insert a new filter element into bowl. Lubricate bowl O-ring with 
hydraulic oil and install it on bowl. 


Screw bowl into filter head and tighten until snug. 
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Description Description 
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Capscrew Pressure Filter Assembly 


# 
Filter Mounting Bracket 4 90°0O-Ring Hose Elbow 
5 
Lockwasher 6 90°O-Ring Hose Elbow 














Fig. 5-22: Hydraulic Pressure Filter Assembly 


(Ref. Fig. 5-22) The following procedure describes removal of the hydraulic 
pressure filter assembly. 
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Installation 


Pressure Filter Assembly 
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ily 


Follow preparation procedures as outlined in Section 3 of this manual. 
Be sure to follow the guidelines in this section detailed under “General 
Hydraulic Maintenance Practices” on page 5-4. 


For models 644B, 844C, and 1044C, refer to roll-back hose tray 
removal procedures on page 5-92. 


Clean the hydraulic pressure assembly to avoid contamination of the 
system while removing the hydraulic pressure filter assembly. 


Tag and slowly loosen the two (2) 90° O-ring hose elbows (Items 4 
and 6) from the pressure filter assembly and bleed any remaining oil. 
Cap fittings. 


While securing the hydraulic pressure filter assembly (Item 5), loosen 
and remove the four (4) each capscrews (Item 2) and lockwashers 
(Item 3) that connect the pressure filter assembly to the filter mounting 
bracket (Item 1). 


Remove the pressure filter assembly from the hole in the filter 
mounting bracket. 


(Ref. Fig. 5-22) The following procedure describes installation of the 
hydraulic pressure filter assembly. 


i 


Insert the pressure filter assembly through the hole in the filter 
mounting bracket, making sure that the bypass indicator is closest to 
back of the mounting bracket. 


Secure the pressure filter assembly to the mounting bracket with the 
four (4) each capscrews and lockwashers. For final tightening, torque 
the capscrews to 75 in-lbs. 


Connect the two (2) elbows (Items 4 and 6) to the pressure filter 
assembly. For final tightening, torque to 75—85 ft-lbs. 


For models 644B, 844C, and 1044C, refer to roll-back hose tray 
installation procedures on page 5-96. 
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Hydraulic Pump 


Description 
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Fig. 5-23: Hydraulic Pump Location 
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(Ref. Fig. 5-23) The hydraulic pump is located on the transmission towards 
the back of the machine. The hydraulic pump used is a two-section gear 
type, driven directly from the transmission power takeoff. 


PUMP SPECIFICATIONS: 
Type - Gear 
Sections - Two 
Manufacturer - Vickers 
Model - G2020 
GPM - 18 at 2500 RPM (Cover End - Pump 1) 
GPM - 26 at 2500 RPM (Shaft End - Pump 2) 
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Troubleshooting Pump Problems 





Problem 


1. Excessive pump noise 


Probable Cause 





A. Low oil level in the hydraulic 
reservoir 


Solution 


Fill reservoir to proper level with the recommended 
hydraulic fluid. DO NOT overfill. 





B. Air in the system 


1. Operate hydraulic system until purged. 


2. Check inlet (suction) lines and fittings for air 
leaks. 





C. Vacuum condition 


1. Check inlet (Suction) lines and fittings for 
restrictions. 


2. Check reservoir breather filter conditions. 





D. Oil too thick 


Be certain correct type of oil is used for refilling or 
adding to the system. Viscosity must be correct for 
ambient temperatures. 





E. Cold weather 


Run hydraulic system until unit is warm to the 
touch and noise disappears. Check oil viscosity. 





2. Pump Overheating 


A. Internal leakage 


Return vehicle to maintenance shop for evaluation 
and repair. 





B. Low fluid level 


Add oil to operating level. 





3. System not developing 
pressure 


A. Relief valve open 


Replace or repair the relief valve. 





B. Loss of fluid internally 
(slippage) 


Return the vehicle to the maintenance shop for 
repair of hydraulic system. 





C. Disconnected or broken pump 
drive 


Inspect and repair or replace. 





4. Loss of fluid 








A. Ruptured hydraulic lines 
B. Loose fittings 


C. Leaking gaskets or seals in 
pump or circuit 





1. Check all external connections, tubing, and 
hoses. Tighten connections and replace any 
ruptured tubes or hoses. 


. Observe mating sections of pump for leaks. 
3. Replace seals or gaskets if possible. 
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Removal 


Hydraulic Pump 


Models with Control Manifold Hydraulics 





6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

8K-42 (S/N 101-220) 

10K-42 (S/N 101-106) 

10K-54 (SIN 101-103) 

644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

844C-42 (S/N 101-621) 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 


























# Description # Description 
1 Elbow Flange Head Connector 9 Connector 

2 Capscrew 10 O-Ring 

3 Lockwasher 11 Transmission 

4 Flange Half 12 Hydraulic Hose 

5 Hydraulic Hose 13 Hydraulic Hose 

6 Hydraulic Hose 14 45° Elbow 

7 Capscrew 15 Hydraulic Pump 

8 Lockwasher 16 O-Ring 








Fig. 5-24: Hydraulic Pump Installation — Control Manifold Hydraulics 


(Ref. Fig. 5-24) The following steps are required to remove the hydraulic 
pump for models with control manifold hydraulics. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 
Be sure to follow the guidelines in this section detailed under “General 
Hydraulic Maintenance Practices” on page 5-4. 


2. Install brake pressure diagnostic port test gauge into brake diagnostic 
port (see page 5-90). 
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3. 


While watching test gauge, press brake pedal numerous times until 
pressure gauge reads 0 psi. Remove test gauge from diagnostic port. 


For models 644B, 844C, and 1044C, refer to roll-back hose tray 
removal procedures on page 5-92. 


Thoroughly clean the hydraulic pump (Item 15) to ensure that dirt will 
not get into the system/transmission. 


Tag and slowly loosen four (4) hydraulic hoses (Items 5, 6, 12, and 13) 
and bleed any remaining oil. Disconnect hoses. Cap fittings and hoses. 


Take note of how fittings are attached to the pump. To make sure they 
are reassembled in the same position, make sketches of the two (2) 
adjustable 45° O-ring elbows (Item 14). 


Remove four (4) each capscrews (Item 2) and lockwashers (Item 3) 
holding the two (2) flange halves (Item 4) that secure the flange head 
connector (Item 1) to the hydraulic pump (Item 15). Remove the flange 
halves. 


Plug the port on the elbow (Item 1) and tie up the elbow to ensure that 
fluid from the hydraulic tank does not spill. 


CAUTION: Before loosening capscrews that secure the hydraulic pump to 


the transmission (Item 11), support the pump to ensure that it 
does not twist or fall. 


10. Remove two (2) each capscrews (Item 7) and lockwashers (Item 8). 


11. Pull the pump straight out from the transmission and take it to an 


appropriate area for further inspection. 


CAUTION: To avoid contamination of system, cap hoses and cover 


opening on transmission after pump is removed. 
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Models with Mid-Inlet Hydraulics 





6K-37 (S/N 318-) Fig. 5-25 and Fig. 5-26 describe procedures for removal of the hydraulic 
6K-42 (S/N 120-) pump for models with a mid-inlet hydraulic system. 

8K-42 (S/N 221-) : 

10K-42 (SIN 107-) _& 20 

10K-54 (S/N 104-) wee 

644B-37 (S/N 591, 667-) a 

644B-42 (S/N 208-) An 

8440-42 (S/N 622-) a é ' 


1044C-42 (S/N 117-) so 18 
1044C-54 (S/N 155-) 3 Zn 
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# Description # Description 
1 Hydraulic Hose to Valve Plate 12 Hydraulic Hose to Accumulator 
2 Hyd. Hose to Steering Test Port 13 Connector 
3 Hydraulic Hose to Valve Plate 14 Hydraulic Hose to Elbow on Rear 
4 Hydraulic Hose to Pilot Test Port Oscillation Lock Control Block 
5 Hydraulic Hose to Accumulator 15 Check Valve 
6 Reducer Adapter 16 Connector 
7 Hyd. Hose to Pump 1 Test Port 17 Run Tee 
8 Branch Tee 18 Hydraulic Hose to Check Valve on 
9 Pressure Switch Rear Oscillation Lock Control Blk 
10 Intermediate Wiring Harness 19 Swivel Run Tee 
11 Hydraulic Hose to Control Valve 20 Long Elbow 




















Fig. 5-25: Hydraulic Pump Hoses — Mid-Inlet Hydraulics 


(Ref. Fig. 5-25) The following describes initial steps for removal of the 
hydraulic pump. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 
Be sure to follow the guidelines in this section detailed under “General 
Hydraulic Maintenance Practices” on page 5-4. 


2. Install brake pressure diagnostic port test gauge into brake diagnostic 
port (see page 5-90). 


3. While watching test gauge, press brake pedal numerous times until 
pressure gauge reads 0 psi. Remove test gauge from diagnostic port. 
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4. For models 644B, 844C, and 1044C, refer to roll-back hose tray 
removal procedures on page 5-92. 


Disconnect wiring harness (Item 10) from pressure switch (Item 9). 


Thoroughly clean the hydraulic pump to ensure that dirt will not get into 
the system/transmission. 


7. Tag and slowly loosen the ten (10) hydraulic hoses shown in Fig. 5-25 
(Items 1 thru 5, 7, 11, 12, 14, and 18). Bleed any remaining oil into 
appropriate container. Disconnect hoses. Cap fittings and hoses. 
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# Description # Description 
1 Hydraulic Hose 14 Lockwasher 
2 Elbow 15 Flatwasher 
3 Capscrew 16 Nut 
4 Lockwasher 17 Lockwasher 
5 Hydraulic Pump 18 Lower Pump Support Bracket 
6 O-Ring 19 Capscrew 
7 Transmission 20 Lockwasher 
8 O-ring 21 Flatwasher 
9 Flange Half 22 Upper Pump Support Bracket 
10 Lockwasher 23 Flatwasher 
11 Capscrew 24 Capscrew 
12 Hydraulic Suction Hose 25 Park Brake Cylinder Mount 
13 Nut 26 Capscrew 

















Fig. 5-26: Hydraulic Pump Installation — Mid-Inlet Hydraulics 
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(Ref. Fig. 5-26) The following procedures completes the steps necessary 
for removal of the hydraulic pump. 


A 


Tag and slowly loosen two (2) hydraulic hoses (Item 1) and bleed any 
remaining oil. Disconnect hoses from elbows (Item 2). Cap fittings and 
hoses. 


Remove four (4) capscrews (Item 11) and lockwashers (Item 10) 
securing the two (2) flange halves (Item 9) to the hydraulic suction 
hose (Item 12). Remove the flange halves. 


) CAUTION: Before removing support bracket or loosening capscrews that 


secure the hydraulic pump to the transmission (Item 7), 
support the pump to ensure that it does not twist or fall. 


Remove two (2) capscrews (Item 19), lockwashers (Item 20), and 
flatwashers (Item 21) securing upper pump support bracket (Item 22) 
to the pump. 


Remove two (2) capscrews (Item 3) and lockwashers (Item 4) securing 
the hydraulic pump to the transmission. 


Pull the pump straight out from the transmission and take it to an 
appropriate area for further inspection. 


) CAUTION: To avoid contamination of system, cap hoses and cover 


opening in transmission after pump is removed. 


Inspection and Maintenance, Hydraulic Pump 





The following steps describe cleaning and replacement of fittings and 
O-rings for the hydraulic pump after it has been removed. 


Models with Control Manifold Hydraulics (Ref. Fig. 5-24): 


1. 
2. 


Remove and discard O-rings (Items 10 and 16). 


Remove four (4) fittings (Items 9 and 14). Clean with appropriate 
solvent and dry with compressed air. Inspect and replace if damaged. 


Clean exposed areas of hydraulic pump with appropriate solvent and 
dry with compressed air. 


Lubricate and install new O-rings on pump. 


Lubricate threaded portion of each fitting, including the O-ring. Install 
two (2) connectors (Item 9) and torque to 205-235 in-lbs. Install two (2) 
elbows (Item 14) and torque to 75—85 ft-lbs. 


Models with Mid-Inlet Hydraulics: 


1. 


(Ref. Fig. 5-26) Remove and discard O-rings (Items 6 and 8). 
(Ref. Fig. 5-25) Remove pressure switch (Item 9). 


Make notes of positions of hydraulic fittings shown in Fig. 5-25 and 
Fig. 5-26. Tag and remove all fittings. Clean with appropriate solvent 
and dry with compressed air. Inspect and replace if damaged. 
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Installation 


Hydraulic Pump 


4. 


5. 
6. 


Clean exposed areas of hydraulic pump with appropriate solvent and 
dry with compressed air. 


(Ref. Fig. 5-26) Lubricate and install new O-rings on pump. 
Lubricate threaded portion of each fitting, including the O-ring. 


Steps 7 thru 14 apply to Fig. 5-25. Refer to notes made earlier for correct 
positioning of all fittings. 


ve 


10: 


11. 


12. 


13. 


14, 
15. 


Install connector (Item 13) in lower port on front of pump. Torque the 
connector to 25-29 ft-lbs. 


Install check valve (Item 15) in side port of pump. Torque the valve to 
46—50 ft-lbs. 


Install branch tee (Item 8) on side port of pump. Torque the tee to 
40-44 ft-lbs. 


Install reducer adapter (Item 6) on the branch tee (Item 8). Torque the 
adapter to 44—48 ft-lbs. 


Install connector (Item 16) on top of pump. Torque connector to 
205-235 in-lbs. 


Install swivel run tee (Item 19) on connector (Item 16). Torque nut on 
tee to 130-150 in-lbs. 


Install long elbow (Item 20) on top of pump. Torque elbow to 
40-44 ft-lbs. 


Install pressure switch (Item 9). 


(Ref. Fig. 5-26) Install two (2) elbows (Item 2) on side of pump. Torque 
elbows to 75-85 ft-lbs. 


Models with Control Manifold Hydraulics 





6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

8K-42 (S/N 101-220) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 

644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

844C-42 (S/N 101-621) 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 


5-40 


(Ref. Fig. 5-24) The following procedure is for the installation of the 
hydraulic pump for models with control manifold hydraulics. 


1. 


Insert assembled hydraulic pump straight into the transmission making 
sure the pump is supported so it cannot twist and cause damage. 
Install the pump on the transmission with the two (2) capscrews 

(Item 7) and lockwashers (Item 8). For final tightening, torque the 
capscrews to 55 ft-lbs. 


Untie flange head connector (Item 1). Clean open end of flange head 
connector and opening on transmission (Item 11) with appropriate 
solvent. Dry with compressed air. 


Connect the flange head connector to the hydraulic pump with the two 
(2) flange halves (Item 4), four (4) capscrews (Item 2), and four (4) 
lockwashers (Item 3). For final tightening, torque the capscrews to 

55 ft-lbs. 
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6K-37 (S/N 318-) 

6K-42 (S/N 120-) 

8Kk-42 (S/N 221-) 
10K-42 (S/N 107-) 
10K-54 (S/N 104-) 
644B-37 (S/N 591, 667-) 
644B-42 (S/N 208-) 
844C-42 (S/N 622-) 
1044C-42 (S/N 117-) 
1044C-54 (S/N 155-) 
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Remove caps and clean hydraulic hose ends (Items 5, 6, 12, and 13) 
with appropriate solvent. Dry with compressed air. 


Reconnect hydraulic hoses to fittings as instructed in Chapter 3 of this 
manual. Refer to the sketches and notes made earlier and adjust 
fittings as necessary so that they are in the same position as prior to 
being disconnected. For final tightening, torque the hose ends (Items 5 
and 6) connected to the two (2) O-ring connectors (Item 9) to 
130—150 in-lbs. For final tightening, torque the hose ends (Items 12 
and 13) connected to the two (2) 45° O-ring elbows (Item 14) to 79-88 
ft-lbs. 


Start the engine and check for hydraulic leaks. Correct as necessary. 


For models 644B, 844C, and 1044C, refer to roll-back hose tray 
installation procedures on page 5-96. 


(Ref. Fig. 5-25 and Fig. 5-26) The following procedure is for the installation 
of the hydraulic pump for models with a mid-inlet hydraulic system. 


Step 1 thru Step 5 refer to Fig. 5-26. 


As 


If the pump support brackets were removed, 


a. Install lower pump support bracket on park brake cylinder mount 
with two (2) capscrews (Item 26), flatwashers (Item 15), 
lockwashers (Item 14), and nuts (Item 13). Torque nuts to 180 in- 
lbs. 


b. Install upper pump support bracket on lower pump support bracket 
with three (3) capscrews (Item 24), flatwashers (Item 23), 
lockwashers (Item 17), and nuts (Item 16). Torque nuts to 180 
in-lbs. 


Insert assembled hydraulic pump straight into the transmission making 
sure the pump is supported so it cannot twist and cause damage. 
Install the pump on the transmission with the two (2) capscrews 

(Item 3) and lockwashers (Item 4). For final tightening, torque 
capscrews to 55 ft-lbs. 


Secure upper pump support bracket to pump with two (2) each 
flatwashers (Item 21), lockwashers (Item 20), and capscrews 
(Item 19). Torque capscrews to 276 in-lbs. 


Connect hydraulic suction hose (Item 12) to pump by installing two (2) 
flange halves (Item 9) and four (4) lockwashers (Item 10) and 
capscrews (Item 11). Torque capscrews to 55 ft-lbs. 


Connect two (2) hydraulic hoses (Item 1) on elbows (Item 2) on side of 
pump. For final tightening, torque swivel nuts on hoses to 79-88 ft-lbs. 


Step 6 thru Step 16 refer to Fig. 5-26. 


6. 


install hydraulic hose (Item 7) from Pump 1 test port to reducer adapter 
(Item 6). For final tightening, torque swivel nut on hose to 130-150 in- 
lbs. 
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bes 


10. 


11. 


12. 


13. 


14, 


15. 


16. 


17. 
18. 


Install hydraulic hose (Item 18) from check valve on rear oscillation 
lock control block to branch tee (Item 8). For final tightening, torque 
swivel nut on hose to 44-48 ft-lbs. 


Install hydraulic hose (Item 5) from accumulator to run tee (Item 17). 
For final tightening, torque swivel nut on hose to 130-150 in-lbs. 


Install hydraulic hose (Item 4) from Pilot test port to run tee (Item 17). 
For final tightening, torque swivel nut on hose to 130-150 in-lbs. 


Install hydraulic hose (Item 3) from valve plate to swivel run tee 
(Item 19). For final tightening, torque swivel nut on hose to 130-150 
in-lbs. 


Install hydraulic hose (Item 2) from Steering test port to swivel run tee 
(Item 19). For final tightening, torque swivel nut on hose to 130-150 
in-lbs. 

Install hydraulic hose (Item 1) from valve plate to long elbow (Item 20). 
For final tightening, torque swivel nut on hose to 44-48 ft-lbs. 


Install hydraulic hose (Item 12) from accumulator to connector 
(Item 13) on front of pump. For final tightening, torque swivel nut on 
hose to 235-265 in-lbs. 


Install hydraulic hose (Item 11) from control valve to front of pump. For 
final tightening, torque swivel nut on hose to 130-150 in-lbs. 


Install hydraulic hose (Item 14) from elbow on rear oscillation lock 
control block to check valve (Item 15) on side of pump. For final 
tightening, torque swivel nut on hose to 44—48 ft-lbs. 


Reconnect intermediate wiring harness (Item 10) to pressure switch 
(Item 9). 


Start the engine and check for hydraulic leaks. Correct as necessary. 


For models 644B, 844C, and 1044C, refer to roll-back hose tray 
installation procedures on page 5-96. 
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# Description # Description 
1 Return Filter Housing 4 Test Loop Hose (2) 

2 Hex Cap 5 Hydraulic Pump 

3 Hydraulic Tester 6 Pressure Hose (2) 














Fig. 5-27: Checking Hydraulic Pump Flow Rate 


(Ref. Fig. 5-27) If the pump(s) is suspected of delivering below rated 
capacity, use the following procedure to check pump flow rate: 


1s 


Lower boom to the ground, apply parking brake and stop engine. 
Release all hydraulic pressure in the system (See warning and 
procedure under “General Hydraulic Maintenance Practices” on 
page 5-4 of this section). 


Loosen and remove pressure line hose (Item 6) from pressure port of 
pump (Item 5) to be tested. 


Loosen and remove hex cap (Item 2) from top of return filter housing 
(Item 1). 


Assemble a hydraulic tester (Item 3) in a test loop between the pump 
and return filter. Use hydraulic hose (Item 4) with a minimum burst 
pressure rating of 12,000 psi. Hose end fittings for the pump and return 
filter must be 1 1/16-12 JIC (37°) female. 


Determine the system's maximum rated pressure (which is the 
specified-relief setting for boom hoist and extend control valve). See 
Fluid Pressures under “Specifications” for your model forklift in section 
2: 
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6. 


Adjust pressure relief valve setting to 100 psi over that of system's 
maximum rated pressure. 


Important: Be sure the load valve is open before starting the engine. 


Ts 


10. 
11. 
12. 


Start the engine and, when it is at normal operating temperature, open 
the throttle control all the way. Slowly close the load valve to load the 
system. (Do not exceed system's maximum rated pressure). Continue 
loading until normal operating temperature of the system is reached 
(see “Hydraulic Oil Working Temperature @ under Specifications @ for 
your model forklift in Section 2). 


Open load valve. Record maximum pump flow at zero pressure. 


Slowly close the load valve until the system is at the maximum rated 
pressure. Record the pump flow. 


Open load valve until pump pressure is again at zero. 
Shut off the engine. 


Disconnect test loop from pump and return filter housing. Reconnect 
pump pressure hose (Item 6) and install hex cap (Item 2) atop return 
filter housing. 


Pump flow at maximum pressure should be at least 75 percent of the rated 
pump flow. For rated pump flow, see “Hydraulic Pump”, under 
“Specifications”, in Section 2. 


Repair or replace pump if pump flow rate is less than 75 percent of rated 
capacity. see “Hydraulic Pump” on page 5-33 for replacement pump 
procedures. 
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Multi-Spool Control Valve 


Description 


6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

8K-42 (S/N 101-220) 

10K-42 (S/N 101-106) 

10K-54 (SIN 101-103) 

644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

844C-42 (S/N 101-621) 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 






Ae 
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Fig. 5-28: Multi-Spool Control Valve Location 


(Ref. Fig. 5-28) The multi-spool control valve is used on models with 
control manifold hydraulics. It is located on the valve plate, near the middle 
of the machine. This valve controls hydraulic functions for the following 
circuits: 


* Carriage (Attachment) Tilt 
* 1st Auxiliary Hydraulics 

¢ 2nd Auxiliary Hydraulics 

¢ Frame Tilt 

¢ Transfer Carriage 

¢ L.H. Outrigger 

¢ R.H. Outrigger 


The presence of these circuits, and the controlling valve sections, depends 
upon the machine model and installed options (See Figs. 5-29 and 5-30). 
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Multi-Spool Control Valve Configurations, Models 644B, 844C, and 1044C 
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Fig. 5-29: Control Valve Configurations, Models 644B, 844C, and 1044C 
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Fig. 5-30: Control Valve Configurations, Models 6K, 8K, and 10K 
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Control Valve Operation 


Work Ports Valve Sections 












CRA Assembly 
Power-Beyond 


Sleeve 
Bonnet Assembly 


Load Check 
Assembly 
“SS 


Main Relief 


Outlet 
(Return to Tank) 


Inlet 
Positioner Assembly CRA Assembly (From Pump #2) 
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Fig. 5-31: Multi-Spool Control Valve Components 


Each hydraulic circuit is controlled by a separate valve section (Fig. 5-31). 
The valve sections are 4-way, 3-position with an open center. The 4-way, 
3-position spool design allows for control of double-acting cylinders and 
reversible motors, and is normally centered (closed or neutral position). An 
open center permits flow through the section when the spool is centered. 
The power-beyond sleeve (high pressure carryover) in the right cover 
housing allows the flow from the open centers to be used by other 
components downstream. 


Each valve section is equipped with two load check assemblies, with the 
exception of the carriage tilt section, which is equipped with two 
combination relief and anti-cavitation check assemblies (CRA). 
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Removal 


Multi-Spool Control Valve 


Supply, Pressure, and Return Hydraulics 


~ Capscrew 


ee Lockwasher 








Control Valve 


Valve Plate 


Fig. 5-32: Multi-Spool Control Valve Installation 


(Ref. Fig. 5-32) The following procedure describes removal of the 
multi-spool control valve. 


1. 
2. 


Installation 


Multi-Spool Control Valve 1. 


Follow preparation procedures as outlined in Section 3. 


Install brake pressure diagnostic port test gauge onto “Brakes” 
diagnostic port (see Fig. 5-58). 


While watching test gauge, press brake pedal numerous times until 
pressure gauge reads 0 psi. Remove test gauge and cap diagnostic 
port. 


Tag and disconnect all hydraulic lines and tubes from control valve 
fittings. Cap all hoses, tubes, and fittings. 


(Ref. Fig. 5-32) Remove three (3) capscrews and lockwashers 
retaining control valve to valve plate. 


Lift control valve from valve plate. 


(Ref. Fig. 5-32) Position control valve on valve plate. Secure with three 
(3) capscrews and lockwashers. 


Connect all hydraulic hoses and tubes to fittings on control valve. 
Torque per instructions in Section 3. 


Start engine and repeatedly cycle all hydraulic circuits controlled by 
valve to remove air from system. 
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Overhaul 


Multi-Spool Control Valve 


4. Stop engine and check for hydraulic leaks. Tighten connections as 
necessary. 


Disassembly, Multi-Spool Control Valve 
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Capscrew 
















Spool Assembly 
(See page 5-51) 


O-Rings required for 
outlet cover and each 
valve section. 


Main Relief 
(See page 5-61) 


Load Check Assembly 
(See page 5-53) 


CRA Assembly 
(See page 5-55) 


Inlet Cover 
(See page 5-58) 
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Fig. 5-33: Hydraulic Control Valve Sections 
(Ref. Fig. 5-33) To separate the control valve sections, 
1. Place valve on clean work surface. 
Tag or mark valve sections for order of assembly. 
Remove three (3) nuts and capscrews. 


Separate valve sections, inlet cover, and outlet cover. 


Oto, Ser IY 


Clean nuts and capscrews with solvent and dry with compressed air. 
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Assembly, Multi-Spool Control Valve 





(Ref. Fig. 5-33) To assembly the control valve, 


1. Place valve sections, inlet cover, and outlet cover together in the same 
order as they were disassembled. 


2. Install three (8) capscrews and nuts. Torque nuts to 180 in-lbs. 


Disassembly, Spool Assembly 
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# Description # Description 
1 Socket Head Capscrew 10 Stop Collar 

2 Lockwasher 11 Spool 

3 Bearing Washer 12 Square-Cut Seal 

4 Positioner Housing 13 Valve Housing 

5 Positioner Screw 14 Square-Cut Seal 

6 Flatwasher 15 Bonnet Housing 

7 Sleeve Stop 16 Bearing Washer 

8 Internal Spring 17 Lockwasher 

9 Spring 18 Socket Head Capscrew 





Fig. 5-34: Spool Assembly 


(Ref. Fig. 5-34) The following steps are required to disassemble the spool 
assembly. 
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Assembly, Spool Assembly 
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i 


Loosen and remove four (4) each socket head capscrews (Item 18), 
lockwashers (Item 17), and bearing washers (Item 16) that secure 
bonnet housing (Item 15) to valve housing (Item 13). 

Remove bonnet housing. Tag or mark housing; note location of fitting 
port(s). 

Loosen and remove four (4) each socket head capscrews (Item 1), 


lockwashers (Item 2) and bearing washers (Item 3) that secure 
positioner housing (Item 4) to valve housing. 


Remove positioner housing. Tag or mark housing; note location of 
fitting port(s). 


Remove spool assembly (Items 5 thru 11). 
Loosen and remove positioner screw (Item 5) from spool assembly. 


CAUTION: A permanent thread locking compound has been applied to 


threaded portion of positioner screw. Care must be exercised 
to prevent damage to spool during disassembly and cleaning. 
Protect the spool while securing it prior to turning positioner 
screw and breaking the thread locking compound seal. 


Remove two (2) flatwashers (Item 6), sleeve stop (Item 7), internal 
spring (Item 8), spring (Item 9), and stop collar (Item 10) from spool 
(Item 11). 


Remove two (2) square-cut seals (Items 12 and 14) — one from each 
end of valve housing. Discard seals. 


Clean all parts with solvent and dry with compressed air. Inspect and 
replace any damaged parts. 


Note: Only the seals, capscrews, lockwashers, and bearing washers can be 


purchased individually. If additional items need replacement, it will be 
necessary to purchase an assembly that item is a part of. The positioner 
assembly includes items 1 thru 10 and 12. The bonnet assembly includes 
items 14 thru 18. If the spool (Item 11) becomes damaged, it will be 
necessary to purchase a complete new valve section. See parts book for 
details. 


The following steps are required to reassemble the spool assembly: 


ale 


Lubricate new square-cut seals with hydraulic oil and install on valve 
housing. 


Install bonnet housing (Item 15) on valve housing with four (4) each 
capscrews (Item 18), lockwashers (Item 17), and bearing washers 
(Item 16). Refer to note made earlier to ensure housing is installed in 
same position as when removed. Torque capscrews to 4—6 ft-lbs. 


Install stop collar (Item 10), spring (Item 9), internal spring (Item 8), 
sleeve stop (Item 7), and two (2) flatwashers (Item 6) on spool 
(Item 11). 
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4. Apply type Il, grade O, thread locking compound on threaded portion of 


positioner screw (Item 5). Install positioner screw on spool. Torque 
screw 10-12 ft-lbs. 


Install soool assembly (Items 5 thru 11) in valve housing. 


Install positioner housing (Item 4) on valve housing with four (4) each 
socket head capscrews (Item 1), lockwashers (Item 2) and bearing 
washers (Item 3). Refer to note made earlier to ensure housing is 
installed in same position as when removed. Torque capscrews to 
4-6 ft-lbs. 


Disassembly, Load Check Assembly 





N 


© 
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199990 OCMEL 




















10 
# Description # Description 
1 Housing 6 Backup Washer 
2 Load Check Plug 7 O-Ring 
3 O-Ring 8 Backup Washer 
4 Backup Washer 9 Spring 
5 O-Ring 10 Poppet 














Fig. 5-35: Load Check Assembly 


(Ref. Fig. 5-35) The following steps are required to disassemble the load 
check assembly. 


1. 
2. 
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Loosen and remove load check plug assembly from housing (Item 1). 


Remove poppet (Item 10) and spring (Item 9) from load check plug 
(Item 2). 


Remove two (2) backup washers (Items 6 and 8) and O-ring (Item 7) 
from end of load check plug. 


5-53 


Supply, Pressure, and Return Hydraulics 


4. 


Remove O-ring (Item 5) and backup washer (Item 4) from middle of 
load check plug. 


Remove remaining O-ring (Item 3) near head of load check plug. 
Discard all O-rings and backup washers. 


Clean remaining parts with solvent and dry with compressed air. 
Inspect and replace any damaged parts. 


Note: Only the O-rings and backup washers of the load check valve are 


replaceable. If other parts become damaged, it will be necessary to 
purchase a new load check valve. 


Assembly, Load Check Assembly 
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(Ref. Fig. 5-35) The following steps are required to reassemble the load 
check assembly: 


ae 


Obtain a load check seal kit. Lubricate O-rings and backup washer with 
hydraulic oil. 


Install large O-ring (Item 3) first. Install backup washer (Item 4) and 
O-ring (Item 5) near middle of load check plug. Then install backup 
washers (Items 6 and 8) and O-ring (Item 7) making sure that the 
O-ring is between the two backup washers. 


Install spring and poppet in end of load check valve. 


Lubricate load check valve with hydraulic oil and install it on housing. 
Torque to 20 ft-lbs. 
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# Description # Description 
1 Socket Head Capscrew 15 Shim 

2 Lockwasher 16 Relief Poppet 

3 Bearing Washer 17 Piston Ring 

4 Positioner Housing 18 Relief Body 

5 Square Cut Seal 19 O-Ring 

6 Housing 20 Backup Washer 

7 Acorn Nut 21 O-Ring 

8 Jam Nut 22 Anti-Cavitation Poppet 
9 Adjustable Stem 23 Anti-Cavitation Spring 
10 Adjustable Relief Cap 24 Poppet Retainer 

11 O-Ring 25 Backup Washer 

12 Piston 26 O-Ring 

13 O-Ring 27 Check Spring 

14 Spring 28 Poppet 














Fig. 5-36: CRA Assembly 
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(Ref. Fig. 5-36) The following procedure describes disassembly of the 
Combination Relief and Anti-Cavitation Check Assembly (CRA). 


1. Loosen and remove four (4) each socket head capscrews, 33 
lockwashers (Item 2), and bearing washers (Item 3). 


2. Remove positioner housing (Item 4). Tag or mark housing; note 
location of fitting port(s). 


3. Remove square cut seal (Item 5) from housing (Item 6). Discard 
square cut seal. 


Loosen and remove relief assembly (Items 7 thru 21) from housing. 


Loosen and remove acorn nut (Item 7), jam nut (Item 8), and 
adjustable stem (Item 9) from adjustable relief cap (Item 10). 


Loosen and remove adjustable relief cap from relief body (Item 18). 


Remove relief poppet (Item 16), shims (Item 15), spring (Item 14), and 
piston (Item 12) from adjustable relief cap. 


8. Remove piston ring (Item 17) from relief poppet, O-ring (Item 13) from 
piston, and O-ring (Item 11) from adjustable relief cap. Discard 
O-rings. 


9. Remove anti-cavitation poppet (Item 22) and spring (Item 23) from 
housing. 


10. Remove poppet retainer (Item 24) from housing. Then remove poppet 
(Item 28) and check spring (Item 27). 


11. Remove two (2) backup washers (Item 25) and O-ring (Item 26) from 
poppet retainer. 


12. Remove O-ring (Item 21) and backup washer (Item 20) from middle of 
relief body. 


13. Remove O-ring (Item 19) near head of relief body. 

14. Discard all O-rings and backup washers. 

15. Clean all remaining parts with solvent and dry with compressed air. 
Inspect and replace any damaged parts. 


Note: In the CRA assembly, only the O-rings, backup washers, and square cut 
seal are replaceable. If other parts become damaged, it will be necessary 
to replace the complete CRA assembly. 


Note: In the positioner assembly, only the O-ring, hollow hex capscrews, 
lockwashers, and bearing washers can be purchased separately. If other 
parts become damaged, it will be necessary to replace the complete 
positioner assembly. 
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(Ref. Fig. 5-36) The following procedure describes reassembly of the CRA 
assembly. 


tt 


Obtain seal kit and new square cut seal. Lubricate each seal, backup 
washer, and other internal parts, with hydraulic oil before installing 
them. 


Install new O-ring (Item 19) near head of relief body (Item 18). 


Install new backup washer (Item 20) and O-ring (Item 21) near middle 
of relief body. 


Install two (2) new backup washers (Item 25) and O-ring (Item 26) on 
poppet retainer (Item 24). Make sure O-ring is installed between 
backup washers. 


Install poppet (Item 28) and check spring (Item 27) on poppet retainer 
(Item 24). Then install poppet retainer in housing (Item 6). 


CAUTION: Care must be taken to avoid damaging O-ring and backup 


10. 
. Install adjustable stem in relief cap. 
12. 
13. 
14. 


15. 
16. 


washers when installing poppet retainer. The poppet retainer 
must go into the orifice exactly square and very slowly. It will fit 
snug. 


Install anti-cavitation spring (Item 23) and poppet (Item 22) in poppet 
retainer. 


Install new piston ring (Item 17) on relief poppet (Item 16), O-ring 
(Item 13) on piston (Item 12), and O-ring (Item 11) on adjustable relief 
cap (Item 10). 


Install relief poppet, shims (Item 15), spring (Item 14), and piston in 
relief body. 


Install O-ring (Item 11) on adjustable relief cap (Item 10). 
Install adjustable relief cap on relief body. Torque relief cap to 20 ft-lbs. 


Install jam nut (Item 8) on adjustable stem. Torque jam nut to 15 ft-lbs. 
Install acorn nut (Item 7) on adjustable stem. Torque nut to 15 ft-lbs. 


Install relief assembly (Items 7 thru 21) on housing. Torque relief 
assembly to 20 ft-lbs. 


Install new square cut seal (Item 5) in housing. 


Install positioner housing (Item 4) on housing with four (4) each 
bearing washers (Item 3), lockwashers (Item 2), and socket head 
capscrews (Item 1). Refer to note made earlier to ensure housing is 
installed in same position as when removed. Torque capscrews to 
4-6 ft-lbs. 
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Inlet and Outlet Covers 

















10 
# Description # Description 
1 Long O-Ring Connector 7 Hollow Plug 
2 Hollow Hex O-Ring Plug 8 Hex O-Ring Plug (105-115 ft-lbs) 
3 Outlet Cover 9 Inlet Cover 
4 O-Ring 10 Adjustable Elbow 
5 O-Ring 11 Connector 
6 Diagnostic Plug 




















Fig. 5-37: Outlet and Inlet Covers 
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Assembly, Outlet Cover 


Disassembly, Inlet Cover 
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(Ref. Fig. 5-37) The following procedure describes disassembly of the 
outlet cover. 


1. 
2. 
3. 


Loosen and remove long connector (Item 1) from outlet cover (Item 3). 
Loosen and remove hollow hex plug (Item 2) from outlet cover. 


Remove four (4) O-rings (Items 4 and 5) from outlet cover. Discard 
O-rings. 


Clean remaining parts with solvent and dry with compressed air. 
Inspect for damage and replace, if necessary. 


(Ref. Fig. 5-37) The following procedure describes reassembly of the 
outlet cover. 


ile 


Obtain valve section seal kit. Lubricate each O-ring with hydraulic oil 
before installing it. 


Install new O-ring (Item 4) in upper port. Please note that this O-ring is 
smaller than the other three. 


Install three (3) new O-rings (Item 5) in lower ports. 


Install hollow hex plug (Item 2) on outlet cover and torque plug to 
80-90 ft-lbs. 


Install long connector (Item 1) on outlet cover and torque connector to 
105-115 ft-lbs. 


(Ref. Fig. 5-37) The following procedure describes disassembly of the inlet 
cover. 


l 


Loosen and remove connector (Item 11) and elbow (Item 10) from inlet 
cover (Item 9). 


Loosen and remove diagnostic plug (Item 6) from hollow plug (Item 7). 
Remove plug from inlet cover. 


Loosen and remove hex plug (Item 8) from inlet cover. 


Clean all parts with solvent and dry with compressed air. Inspect for 
damage including O-rings on fittings and plugs. Replace if necessary. 


Note: The diagnostic plug and hollow hex plug cannot be purchased separately. If 


either of these is damaged, it will be necessary to replace both of them. 
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Assembly, Inlet Cover 


(Ref. Fig. 5-37) The following procedure describes reassembly of the inlet 
cover. 


ils 


Lubricate threaded portion, including the O-ring, on each fitting and 
plug with hydraulic oil before installing them. 


Install hollow plug (Item 7) and hex plug (Item 8) on inlet cover. Torque 
each to 105—115 ft-lbs. 


Install diagnostic plug (Item 6) on hollow plug and torque to 205-235 
in-lbs. 

Install connector (Item 11) on inlet cover. Torque connector to 105-115 
ft-lbs. 


Install elbow (Item 10) on inlet cover. Be sure elbow is installed in 
same position as shown in Fig. 5-37. Torque elbow to 75—85 ft-lbs. 


Disassembly, Power-Beyond Sleeve 
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# Description # Description 
1 Long O-Ring Connector 4 Backup Ring 

2 Power-Beyond Sleeve 5 O-Ring 

3 O-Ring 6 Cover Housing 














Fig. 5-38: Power-Beyond Sleeve Assembly 


(Ref. Fig. 5-38) The following steps are required to disassemble the 
power-beyond sleeve. 


1. 


Loosen and remove long connector (Item 1) from power-beyond sleeve 
(Item 2). 


2. Loosen and remove power-beyond sleeve from cover housing (Item 6). 
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Remove O-ring (Item 5) and backup ring (Item 4) from cover housing. 
Remove O-ring (Item 3) near head of power-beyond sleeve. 
Discard O-rings and backup ring. 


Clean remaining parts with solvent and dry with compressed air. 
Inspect remaining parts for damage, including O-ring on connector. 
Replace as necessary. 


Note: If the power-beyond sleeve is damaged, it will be necessary to purchase a 


Assembly, Power-Beyond Sleeve 





new power-beyond assembly which includes the required O-rings and 
backup ring. 


(Ref. Fig. 5-38) The following steps are required to reassemble the power- 
beyond sleeve. 


a 


Lubricate new O-ring with hydraulic oil and install (Item 3) on power- 
beyond sleeve. 


Lubricate O-ring (Item 5) and backup ring (Item 4) with hydraulic oil. 
Install O-ring first, then backup ring in housing orifice. 


Install power-beyond sleeve on cover housing. 


Lubricate threaded portion of long connector (Item 1) (including 
O-ring) with hydraulic oil and install it on power-beyond sleeve. Torque 
to 105-115 ft-lbs 
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Disassembly, Main Relief Assembly 
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# Description # Description 
1 O-Ring 12 Spring 

2 Backup Ring 13 O-Ring 

3 O-Ring 14 Pilot Assembly Body 
4 Relief Valve Body 15 Relief Poppet 

5 O-Ring 16 Pilot Spring 

6 Backup Ring 17 O-Ring 

7 Retaining Ring 18 Adjustment Screw 
8 Filter 19 Washer 

9 Main Poppet 20 Jam Nut 

10 Backup Ring 21 Cover Assembly 

11 O-Ring 











Fig. 5-39: Main Relief Valve 


(Ref. Fig. 5-39) The following steps are required to disassemble the main 
relief. 


1. Loosen and remove main relief valve (Items 3 thru 20) from cover 
assembly (Item 21). 


Remove backup ring (Item 2) and O-ring (Item 1) from cover assembly. 


Loosen and remove jam nut (Item 20) and washer (Item 19) from pilot 
assembly body (Item 14). 


4. Loosen and remove adjustment screw (Item 18) from pilot assembly 
body. 
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12. 
13. 
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Remove relief poppet (Item 15) and pilot spring (Item 16) from 
adjustment screw. 


Remove O-ring (Item 17) from adjustment screw. 
Remove pilot assembly body (Item 14) from relief valve body (Item 4). 
Remove O-ring (Item 13) from pilot assembly body. 


Remove spring (Item 12), main poppet (Item 9), filter (Item 8), and 
retaining ring (Item 7) from relief valve body. 


. Remove O-ring (Item 11) and backup ring (Item 10) from main poppet. 
. Remove backup ring (Item 6) and O-ring (Item 5) from relief valve 


body. 
Discard all O-rings and backup rings. 


Clean remaining parts with solvent and dry with compressed air. 
Inspect and replace any damaged parts. 


Note: Only the O-rings and backup rings can be replaced. If any other parts are 


Assembly, Main Relief Assembly 





damaged, it will be necessary to replace the entire main relief valve. 


(Ref. Fig. 5-39) The following steps are required to reassemble the main relief. 


1. 


Obtain a main relief seal kit. Lubricate each O-ring, backup ring, as 
well as other internal parts with hydraulic oil before installing them. 


Install new O-ring (Item 1) first and then backup ring (Item 2) in cover 
assembly. 


Install new O-ring (Item 5) first and then backup ring (Item 6) in relief 
valve body (Item 4). 


Install backup ring (Item 10) and O-ring (Item 11) on main poppet 
(Item 9) as shown in Fig. 5-39. 


Install retaining ring (Item 7), filter (Item 8), main poppet (Item 9), and 
spring (Item 12) in relief valve body. 


Install O-ring (Item 13) on pilot assembly body (Item 14). The O-ring 
must be installed past the second ridge to rest in the recessed area 
furthest in. 


Install the pilot assembly body on the relief valve body. Torque pilot 
assembly body to 15-18 ft-lbs. 


Install new O-ring (Item 17) on adjustment screw (Item 18). 


Install relief poppet (Item 15) and pilot spring (Item 16) in adjustment 
screw and install this assembly in pilot assembly body. 


. Install jam nut (Item 20) on adjustment screw. Torque nut to 


15-18 ft-lbs. 


. Install main relief valve on cover assembly. Torque relief valve to 


20 ft-lbs. 
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Hydraulic Control Manifold 


Description 


6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

8K-42 (S/N 101-220) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 

644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

844C-42 (S/N 101-621) 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 
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Fig. 5-40: Hydraulic Control Manifold Location 


a, 


(Ref. Fig. 5-40) The hydraulic control manifold is located on the valve plate, 
near the middle of the machine. This manifold controls hydraulic functions 
using the following valves (see Fig. 5-41): 


* Compensator Valve 
Check Valve 

Logic Valve 

Pilot Directional Valve 
Pilot Unloading Valve 
Pressure Reducing Valve 
Priority Flow Control 


Pilot Directional Valve Ree 
Priority Flow aa . ull 


Logic Valve 










a _ Pressure Reducing Valve 


Pilot Unloading Valve 


Check Valve 


Compensator Valve, oS - 
é a 
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Fig. 5-41: Hydraulic Control Manifold Valves 
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E-Bottom View 


Fig. 5-42: Hydraulic Control Manifold Ports 


Fig. 5-42 illustrates views of the manifold that show port locations and 
manifold markings. The manifold includes 7 valve and 20 port markings. 
Table 5-1 is a list of markings for each side of the manifold. 
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Table 5-1: Manifold Markings 


[view TT werking [eseipton 


Orifice #1 
Switch, Low Brake Pressure 








Accumulator 
A - Left Side View Port #2 
Logic Valve 








Priority Flow Valve 
Stabilizer Pilot 
Pilot (From Hydraulic Pump) 











Pilot Directional Valve 





Pump 1 (Gauge) 





Stabilizer (System Pressure from Pump 1) 





Pilot Unloading Valve 





Pressure Reducing Valve 
B - Top View Orifice #2 
Brake 
Filter (Filtered Oil for Joysticks) 
Pilot Gauge 














C - Back View Accumulator Gauge 


Controlled Flow (Steering Flow) 
Tank (Unfiltered) 
Load Sense (From Steering Orbitrol) 











Excess Flow 
D - Right Side View Port #1 
Check Valve 
Steering Pressure Gauge 











Compensator Valve 





F - Front View Steering Tank 
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Control Valve Functions 


The following is a description of the seven control valves in the control 
manifold assembly and their function. 


Compensator Valve 


The Compensator (CS) valve is a load sensing bypass type with priority 
relief. It allows hydraulic fluid to flow to steering on demand. It limits 
pressure in the steering circuit to 2200 psi. Pressure can be checked at the 
Steering Pressure Gauge (PSG) port. A pressure reading can be taken 
from the steering diagnostic port (see Fig. 5-58 on page 5-90). When not 
steering, all flow goes out the Excess Flow (EF) port. 


The CS valve will distribute priority flow to the steer orbitrol using a signal 
sent from the load sense port on the steer orbitrol. There is a built-in 
adjustment relief to keep steer pressure at approximately 2250 psi. Flow 
that is not used for steering is available downstream for boom functions. 


Valve Specifications 


Description Load sensing bypass type with priority relief 
Priority Relief Setting 2250 + 50 psi @ 1 gom 








Maximum Operating Pressure | 3000 psi 





Nominal Flow Capacity 40 gpm (Inlet) 





Maximum Control Flow 20 gpm 





Bias Pressure 150 psi 





Load Sense Signal Static 
Service Seal Kit P33199 











Check Valve 


When charging of accumulator or pressurization of Excess Flow (EF) port, 
the Check Valve (CV) allows flow to charge accumulator. The CV flows in 
One direction only — towards Accumulator (AC) port. 


Valve Specifications 


Description Poppet type check valve 





Crack Pressure 5 +1 psi 





Maximum Operating Pressure | 3500 psi 





Nominal Flow Capacity 6 gpm 





Maximum Internal Leakage 20 gpm 





Bias Pressure 5 Drops/Minute 
Service Seal Kit P33195 
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Logic Valve 


Pilot Directional Valve 
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The Logic (LC) valve opens and closes dependent upon a pilot signal from 


the Pilot Unloading (PU) valve. 


Valve Specifications 





Description 


Poppet type logic valve, vent to open, side 
orifice 





Maximum Operating Pressure 


3500 psi 





Maximum Leakage 


5 Drops/minute 





Pilot Flow @ 1000 psi 


60 Cubic Inches/Minute 














Bias Pressure 50 psi 
Pilot Ratio 2:1 
Service Seal Kit P33197 


The Pilot Directional (PD) valve allows oil downstream to the pressure 
reducing valve once the engine has started and back pressure meets or 
exceeds 50 psi. When the engine is running, it allows flow to joysticks. 
When engine shuts down, back pressure is lost and the PD assumes a 


closed position. 


Valve Specifications 


Description 


Three-way, two-position, directional valve; 
external pilot to shift 





Minimum Shift Pressure 


50 psi @ 1 Pilot Port 





Maximum Operating Pressure 


3500 psi 





Nominal Flow Capacity 


2 gpm 





Maximum Internal Leakage 


5 Cubic Inches/Minute 





Service Seal Kit 





P33196 
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Pressure Reducing Valve 





Priority Flow Control Valve 
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The Pilot Unloading (PU) valve is one of three valves used to recharge the 
accumulator. When pressure is below 1200 psi, the valve energizes, 
closing off the logic valve, and fills the accumulator to 1600 psi. At 1600 
psi, the PU valve opens the Logic (LC) valve allowing the 3 gpm to go to 


the Excess Flow (EF) port. 


Valve Specifications 


Description 


Internally adjustable pilot unloading valve 





Unload Pressure Setting 


1600 + 50 psi 





Maximum Operating Pressure 


75% of Unload Setting 





Reload Ratio 


40 gpm (Inlet) 





Maximum Operating Pressure 


3000 psi 





Nominal Flow Capacity 


2 gpm 





Service Seal Kit 





P33196 





The Pressure Reducing (PR) valve limits pressure to the Filter (F) port to 
450 psi for the joystick controllers and park brake cylinder. The Pilot Gauge 
(PG) port gives a reading in the joystick circuit. A reading can be taken 
from the pilot diagnostic port (see Fig. 5-58 on page 5-90). 


Valve Specifications 


Description 


Pressure reducing/reviving valve, direct 
acting, internally adjustable 





Reduced Pressure Setting 


450 + 25 psi 





Maximum Inlet Pressure 


3000 psi 





Nominal Flow Capacity 


6 gpm 





Service Seal Kit 





P33196 





The Priority Flow (PF) control valve is a three-port flow regulator allowing 
3 gpm for charging the accumulator circuit. 


Valve Specifications 














Description Fixed priority flow control 
Control Flow 3 gpm + 15% 

Maximum Inlet Flow 30 gpm 

Maximum Operating Pressure | 3000 psi 

Service Seal Kit P33198 
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Hydraulic fluid is taken from hydraulic reservoir and flows through the 
hydraulic pump, through the control valve, through the pump unloader, and 
on to the hydraulic control manifold. Flow comes in P2 port and goes 
through the Priority Flow (PF) valve. Three gom of flow is split off and flows 
through the Logic (LC) element and back to the PF valve. The circuit is 
then combined with input flow (P2). When accumulator pressure is below 
1200 psi, the Pilot Unloading (PU) valve shifts — pressurizing backside of 
LC spool, allowing the 3 gpm to charge the accumulator through the Check 
Valve (CV). When pressure reaches 1600 psi, the PU valve shifts, 
dumping pilot signal on LC valve, allowing the three gpm to flow out 
Excess Flow (EF) port. 


The steering circuit is designed to be a load-sense, on-demand circuit. No 
flow goes through steering until steering wheel is turned. When the 
steering wheel is turned, only the flow required for steering is taken off the 
hydraulic pump through the P1 port. Steering flow is proportional to 
steering rotation. The maximum pressure on Controlled Flow (CF) port is 
2250 psi. The pressure can be checked at the steering diagnostic port 
(see Fig. 5-58 on page 5-90). 


When engine is started, Pilot Directional (PD) valve shifts, allowing flow 
through the Pressure Reducing (PR) valve (450 psi) to activate the 
joysticks. When engine shuts down, PD valve shifts to deactivate the 
joysticks. 
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e 
Ss 
x 








# Description 





# 


Description 














1 Intermediate Wiring Harness 

2 Hose for Elbow at P2 Port 

3 Hose for Elbow at ST Port (CS 
Valve) 

Hose for Elbow at AC Port 
Hose for Elbow at PSG Port 
Hose for Elbow at P1G Port 
Hose for Connector at STP Port 
Hose for Connector at STB Port 
Hose for Elbow at PLT Port (PD 
Valve) 

10 Hose for Elbow at PG Port 

11 Hose for Tee at F Port 


OMAN DOA 


12 
13 


Hose for Elbow at ACG Port 
Hose for Elbow at B Port 








# 


Description 

















14 
15 
16 


17 Hose for Connector at LS Port 


18 
19 
20 
21 
22 
23 


Hose for Tee at F Port 
Hose for Tee at T Port 
Hose for Tee at T Port 


Hose for Connector at P1 Port 
Hose for Connector at CF Port 
Tube for Connector at EF Port 
Valve Plate 

Control Valve 

Capscrew 





Fig. 5-43: Hydraulic Control Manifold Removal/installation 
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(Ref. Fig. 5-43) The following procedure describes removal of the hydraulic 
control manifold. 
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ily 


10. 


Overhaul 


Hydraulic Control 
Manifold 


Follow preparation procedures as outlined in Section 3 of this manual. 
Be sure to follow the guidelines in this section detailed under “General 
Hydraulic Maintenance Practices” on page 5-4. 


Install brake pressure diagnostic port test gauge into brake diagnostic 
port (see page 5-90). 


While watching test gauge, press brake pedal numerous times until 
pressure gauge reads 0 psi. Remove test gauge from diagnostic port. 


Thoroughly clean hydraulic control manifold block. 


Disconnect intermediate wiring harness (Item 1) from low brake 
pressure switch. 


. Tag and slowly loosen eighteen (18) hydraulic hoses (Items 2 through 


19) and bleed any remaining oil into appropriate container. Disconnect 
hoses. Cap fittings and hoses. 


Tag and slowly loosen both ends of the hydraulic tube (Item 20); bleed 
any remaining oil into appropriate container. Disconnect the tube from 
both O-ring connectors — the one on the hydraulic control manifold 
block and the one that is attached to the boom control valve (Item 22). 
Remove the hydraulic tube. 


Take note of how fittings are attached to control manifold block. To 
make sure that they are reassembled in the same position, make 
sketches of those that are adjustable. 


Remove three (3) each capscrews (Item 23), lockwashers (Item 24), 
and flatwashers (Item 25) holding manifold block to valve plate 
(Item 21). 


Remove the control manifold block from the machine and take it, along 
with the hydraulic tube, to a clean area appropriate for further 
disassembly, cleaning, and overhauling. 


Inspection and Cleaning, Hydraulic Control Manifold Block Fittings 





(Ref. Fig. 5-44) The following procedure describes removal and cleaning 
of the fittings used on the hydraulic control manifold. 


1. 
2. 
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Inspect and clean hydraulic tube using solvent. 


Remove low brake pressure switch (Item 1) by loosening hex closest to 
port. Do not attempt to loosen by applying tool to body of switch or 
large hex (if equipped). 


Remove all fittings (Items 2 through 18). 


Clean fittings and threaded end of low brake pressure switch using an 
solvent. Dry with compressed air. 
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Inspect and replace any damaged fittings or O-rings. Lubricate each 
O-ring with hydraulic oil before installing it on fitting or low brake 


pressure switch. 


EN i 2 —% 





K1062 








Description 





# 


Description 











ONoanKRwWND Da! + 


Low Brake Pressure Switch - SW 


= 
+ 


O-Ring Elbow - P1G Port 
O-Ring Connector - STP Port 
O-Ring Connector - STB Port 
O-Ring Elbow - PLT Port 
O-Ring Elbow - B Port 
O-Ring Elbow - ACG Port 
O-Ring Tee - F Port 


9 


O-Ring Elbow - PG Port 








# 





Description 














10 
11 
12 
13 
14 
15 
16 


O-Ring Tee - T Port 

O-Ring Connector - EF Port 
O-Ring Connector - CF Port 
O-Ring Connector - P1 Port 
O-Ring Connector - LS Port 
O-Ring Elbow - ST Port 
O-Ring Elbow - PSG Port 





Fig. 5-44: Hydraulic Control Manifold Block Fittings Removal/Installation 


Inspection and Cleaning, Hydraulic Control Manifold Plugs and Cartridge Valves 





(Ref. Fig. 5-45) The following procedure describes disassembly and 


cleaning of the hydraulic control manifold plugs and cartridge valves. 


ds 


Tag and remove seven (7) valve cartridges (Items 1, 7, 11, 15, 21, 25, 


and 29). 


Remove eighteen (18) O-ring plugs (Items 10, 19, and 34) and two (2) 


orifice plugs (Item 20). 


Thoroughly flush hydraulic control manifold block (Item 33) with 


solvent. Dry with compressed air. 


Clean O-ring plugs and orifice plugs with solvent. Dry with compressed 


alr. 


Remove and discard all cartridge O-rings. 
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6. Clean valve cartridges using an solvent. Dry with compressed air. 


7. Make sure that you have the correct O-ring kit for each cartridge valve 
ensuring they are not damaged. Lubricate each O-ring with hydraulic 
oil before installing it on cartridge valve. Install the largest (black) 
O-ring first. Install remaining O-rings in descending order, making sure 
largest is installed first and smallest last. 





























# Description # Description 

1 Compensator Valve Cartridge 18 O-Ring 

2 O-Ring 19 Hollow Hex O-Ring Plug 

3 O-Ring 20 Orifice Plug 

4 O-Ring 21 Pilot Directional Valve Cartridge 
5 O-Ring 22 O-Ring 

6 O-Ring 23 O-Ring 

7 Check Valve Cartridge 24 O-Ring 

8 O-Ring 25 Press. Reducing Valve Cartridge 
9 O-Ring 26 O-Ring 

10 Hollow Hex O-Ring Plug 27 O-Ring 

11 Poppet Type Logic Valve Cartridge || 28 O-Ring 

12 O-Ring 29 Pilot Unloading Valve Cartridge 

13 O-Ring 30 O-Ring 

14 O-Ring 31 O-Ring 

15 Priority Flow Control Cartridge 32 O-Ring 

16 O-Ring 33 Hydraulic Control Manifold Block 
17 O-Ring 34 Hollow Hex O-Ring Plug 





Fig. 5-45: Hydraulic Control Manifold Assembly 
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Installation, Hydraulic Control Manifold Plugs and Cartridge Valves 





(Ref. Fig. 5-45) The following procedure describes installation of the 
hydraulic control manifold plugs and cartridge valves. 


lz 


Visually inspect the hydraulic control manifold block to make sure all 
cavities are free of contamination including machine burrs and chips as 
well as pieces of O-rings. 


Check two (2) 1/8” hex orifice plugs (Item 20) to make sure they are 
free of visible contamination. 


Carefully screw orifice plugs into proper cavities (orifice OR1 and 
OR2). Torque to 30-40 in-lbs. 


Check eighteen (18) hollow hex O-ring plugs (Items 10, 19, and 34) to 
be sure they are free of visible contamination. 


Carefully screw hollow hex O-ring plugs into proper cavities. Use the 
following torque specifications: 


Table 5-2: O-Ring Plug Torque Specifications for Hydraulic Control Manifold 
































Assembly 
Ref. # Description Quantity Torque Spec. 
12 (2 on front, 3 on top, 1 on 
10 1/8” Internal Hex right, 3 on left, 3 on back) | 30-40 in-lbs. 
3 (1 on front, 1 on left, 
19 | 3/16” Internal Hex 1 onright) | 125-145 in-lbs. 
34 1/4” Internal Hex 3 (1 ontop, 2 on bottom) | 210-230 in-lbs. 
6. Check each cartridge valve to be sure it is free of visible 
contamination. 
7. Dip cartridge valve in clean hydraulic oil up to the threads to lubricate 
seals. 
8. Carefully screw each cartridge into its proper cavity. Use the following 


torque specifications: 


Table 5-3: Cartridge Valve Torque Specifications for Hydraulic Control 











Manifold Assembly 
Ref. # Description Torque Spec. 
1 Compensator Valve Cartridge (CS Port) 65 ft-lbs. 
7 Check Valve Cartridge (CV Port) 180 in-lbs. 
11 Poppet Type Logic Valve Cartridge (LC Port) 35 ft-lbs. 
15 Priority Flow Control Cartridge (PF Port) 65 ft-lbs. 
21 Pilot Directional Valve Cartridge (PD Port) 35 ft-lbs. 
25 Pressure Reducing Valve Cartridge (PR Port) | 35 ft-lbs. 
29 Pilot Unloading Valve Cartridge (PU Port) 35 ft-lbs. 














Installation, Hydraulic Control Manifold Fittings and Low Brake Pressure Switch 





(Ref. Fig. 5-44) The following procedure describes installation of fittings on 
the control manifold. 
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Manifold Assembly 
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il 


Install low brake pressure switch (Item 1) into SW port and torque to 
205-235 in-lbs. Apply torque to hex closest to port. Do not apply 
torque to body of switch or large hex (if equipped). 


Install each fitting in its proper location. Use the following torque 
specifications: 


Table 5-4: Torque Specifications for Hydraulic Fittings on Control Manifold 


Assembly 





Fig. 5-44 Fig. 5-43 
Fitting Fitting Description 


Torque Spec. Hose 
Ref. # Ref. # 








2 90° O-Ring Elbow (P1G Port) 160-180 in-lbs. 6 
3 O-Ring Connector (STP Port) 205-235 in-lbs. 7 
4 O-Ring Connector (STB Port) 46-50 ft-lbs. 8 
5 90° O-Ring Elbow (Cartridge on PLT Port) | 160-180 in-lbs. 9 
6 90° O-Ring Elbow (B Port) 25-29 ft-lbs. 13 
7 90° O-Ring Elbow (ACG Port) 160-180 in-lbs. 12 
8 O-Ring Tee (F Port) 25-29 ft-lbs. 11&14 


9 90° O-Ring Elbow (PG Port) 
10 O-Ring Tee (T Port) 

11 O-Ring Connector (EF Port) 
12 O-Ring Connector (CF Port) 
13 O-Ring Connector (P1 Port) 
14 O-Ring Connector (LS Port) 


160-180 in-lbs. 10 
25-29 ft-lbs. 15&16 
154-166 ft-lbs. 20 
46-50 ft-lbs. 19 
105-115 ft-lbs. 18 
205-235 in-lbs. 17 














15 90° O-Ring Elbow (Cartridge on ST Port) | 25—29 ft-lbs. 3 
16 90° O-Ring Elbow (PSG Port) 160-180 in-lbs. 5 
17 90° O-Ring Elbow (AC Port) 25-29 ft-lbs. 4 
18 90° O-Ring Elbow (Long) (P2 Port) 75-85 in-lbs. 2 





For items referenced below, refer to Fig. 5-43. 


1. 
2. 


Clean hydraulic hose endings with solvent. Dry with compressed air. 


Install assembled control manifold to valve plate (Item 21) with three 
(3) each capscrews (Item 23), lockwashers (Item 24), and flatwashers 
(Item 25). Torque capscrews to 35 ft-lbs. 


Reconnect hydraulic hoses to elbows, connectors, and tees as 
instructed in Chapter 3 of this manual. Refer to the sketches and notes 
made earlier and adjust fittings as necessary so that they are in the 
same position as prior to being disconnected. 


Reconnect the hydraulic tube (Item 20) to the connector on the control 
manifold (EF orifice) and the connector on the control valve (Item 22). 
Torque nuts on hydraulic tube to 117-125 ft-lbs. 


Reconnect intermediate wiring harness to low brake pressure switch. 
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Pump Unloader Valve 


General 


644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

6K -37 (S/N 101-317) 

6K-42 (S/N 101-119) 

With Naturally Aspirated Engines 











(Ref. Fig. 5-46) The pump unloader valve is located on the valve plate near 
the center of the machine. It is used on 644B and 6K models with naturally 
aspirated engines and control manifold hydraulics. 
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Removal 


Pump Unloader Valve 





nu 
= 

















# Description # Description 
1 Capscrew 10 Hydraulic Hose 

2 Mounting Bracket 11 Nut 

3 Hydraulic Hose 12 Lockwasher 

4 Elbow 13 Pump Unloader Valve 
5 Hydraulic Hose 14 Hydraulic Hose 

6 Elbow 15 Elbow 

7 Hydraulic Hose 16 Elbow 

8 Elbow 17 Hydraulic Hose 

9 Elbow 

















Fig. 5-47: Pump Unloader Valve Installation - Control Manifold Hydraulics 


(Ref. Fig. 5-47) The following procedure describes removal of the pump 
unloader valve. 


Ti 
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Follow preparation procedures as outlined in Section 3 of this manual. 
Be sure to follow the guidelines in this section detailed under “General 
Hydraulic Maintenance Practices” on page 5-4. 


Install brake pressure diagnostic port test gauge into brake diagnostic 
port (see page 5-90). 


While watching test gauge, press brake pedal numerous times until 
pressure gauge reads 0 psi. Remove test gauge from diagnostic port. 


For 644B, 844C, and 1044C models, refer to roll-back hose tray 
removal procedures on page 5-94. 


To avoid contamination of the system, clean pump unloader valve. 
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Tag and slowly loosen six (6) hydraulic hoses (Items 3, 5, 7, 10, 14, 
and 17) and bleed any remaining oil into appropriate container. 
Disconnect hoses. Cap fittings and hoses. 


Loosen and remove the two (2) each nuts (Item 11) and lockwashers 
(Item 12) that secure the pump unloader valve (Item 13) to the 
mounting bracket (Item 2). 


Remove the two (2) capscrews (Item 1) and the pump unloader valve 
assembly. Take nuts, lockwashers, capscrew, and pump unloader 
assembly to an appropriate area for further cleaning and disassembly. 


Tag and remove all six (6) elbows (Items 4, 6, 8, 9, 15, and 16). Clean 
elbows, capscrew, nut, and lockwasher with an appropriate solvent and 
dry with compressed air. Replace any damaged elbows. 





06-9013 




















# Description # Description 
1 Shuttle Valve Cartridge 10 Piloted Valve Cartridge 
2 Backup Rings 11 O-Ring 

3 O-Ring 12 Backup Rings 

4 Body 13 O-Ring 

5 Backup Rings 14 Backup Rings 

6 O-Ring 15 O-Ring 

7 O-Ring 16 Backup Rings 

8 Check Valve Cartridge 17 O-Ring 

9 Hollow Hex O-Ring Plug 

















Fig. 5-48: Pump Unloader Valve 
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(Ref. Fig. 5-48) The following procedures describes overhaul of the pump 
unloader valve. 


1 


oP SN 


1G. 


Mid-Inlet Control Valve 


Description 


6K-37 (S/N 318-) 

6K-42 (S/N 120-) 

8K-42 (S/N 221-) 

10K-42 (S/N 107-) 
10K-54 (S/N 104-) 
644B-37 (S/N 591, 667-) 
644B-42 (S/N 208-) 
844C-42 (S/N 622-) 
1044C-42 (S/N 117-) 
1044C-54 (S/N 155-) 
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Loosen and remove shuttle valve cartridge (Item 1). 
Loosen and remove piloted valve cartridge (Item 10). 
Loosen and remove check valve cartridge (Item 8). 
Remove hollow hex plug (Item 9). 


Remove and discard all O-rings and backup rings from the three valve 
cartridges. 


Clean valve cartridges, hex plug, and body with appropriate solvent 
and dry with compressed air. 


Install hollow head hex plug into the valve body (Item 4). For final 
tightening, torque to 44—48 ft-lbs. 


Obtain seal kit for each valve cartridge. Lubricate O-rings and backup 
rings before installing them. 


Install O-ring and backup rings on shuttle valve cartridge (Item 1) 
making sure that the O-ring (Item 3) is installed between the two 
back-up rings (Item 2). 


For 644B, 844C, and 1044C models, refer to roll-back hose tray 
installation procedures on page 5-96. 
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Boom Extension 
















Outlet Section Boom Hoist 
Outlet 


(Return to Tank) 


Mid-Inlet 
Valve Sections 


Work Ports 


Inlet From 
Pump 2 


“Pump 2” 


Inlet (From Priority Test Port 


Valve on Pump) 


K1141 


Inlet Section 


Relief Valve 


Fig. 5-50: Mid-Inlet Control Valve Components 


(Ref. Fig. 5-49 and Fig. 5-50)The mid-inlet control valve is located on the 
valve plate, near the middle of the machine. This valve controls hydraulic 
functions for the following circuits: 


¢ L.H. Outrigger 

¢ R.H. Outrigger 

* Carriage Fork Tilt 

¢ Transfer Carriage 

1st Auxiliary Hydraulics 

¢ 2nd Auxiliary Hydraulics 

¢ Frame Tilt 

¢ Unloader (Used on 6K and 644B models with natural engines) 


To the right of the mid-inlet section, there are two boom-controlling 
sections for the following circuits: 


* Boom Hoist 
* Boom Extension (Telescope) 
The presence of these circuits, and the controlling valve sections, depends 


upon the machine model and installed options (see Fig. 5-51 and 
Fig. 5-52). 
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FRONT OF MACHINE 


Boom Extend 
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Fig. 5-51: Mid-Inlet Control Valve Configurations, Models 644B, 844C, 1044C 
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FRONT OF MACHINE 


Boom Extend 
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Fig. 5-52: Mid-Inlet Control Valve Configurations, Models 6K, 8K, 10K 
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Fig. 5-53: Mid-Inlet Control Valve Installation 


(Ref. Fig. 5-53) The following procedure describes removal of the mid-inlet 
control valve. 


1. 
2. 


Follow preparation procedures as outlined in Section 3. 


Install a brake pressure diagnostic test gauge onto the “Brakes” 
diagnostic port (see Fig. 5-58). 


While watching the test gauge, press the brake pedal numerous times 
until the pressure gauge reads 0 psi. Remove the test gauge and cap 
the diagnostic port. 


Tag and disconnect all hydraulic lines from control valve fittings. Cap all 
hoses, tubes, and fittings. Tag all fittings. 


(Ref. Fig. 5-32) Remove three (3) capscrews and lockwashers 
securing the mid-inlet control valve to the valve plate. 


Using appropriate lifting devices, lift the control valve from valve plate 
and take to an appropriate location for disassembly and cleaning. 
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Installation 
Mid-Inlet Control Valve 1. (Ref. Fig. 5-53) Position the control valve on the valve plate. Secure 
with three (3) lockwashers and capscrews. 


2. Connect all hydraulic hoses and tubes to fittings on the control valve. 
Torque per instructions in Section 3. 


3. Start the engine and repeatedly cycle all hydraulic circuits controlled by 
the valve to remove air from the system. 


4. Stop engine and check for hydraulic leaks. Tighten connections as 
necessary. 


Rear Axle Stabilizer Control Valve 


Description 

















Fig. 5-54: Rear Axle Stabilizer Control Valve Location 


(Ref. Fig. 5-54) The rear axle stabilizer control valve is located on the valve 
plate near the middle of the machine. This valve controls hydraulic 
functions using the following valves: 


* Solenoid Valve 

* Piloted 3-Way Cartridge Valve 
* Sequence Cartridge Valve 

* Piloted 2-Way Cartridge Valve 
* Shuttle Cartridge Valve 


* Boom Extend Lockout Valve - Used on models with outriggers 
(Standard equipment on 10K-54 and 1044C-54) 
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Fig. 5-55 illustrates views of the control valve, showing port locations and 
markings. Table 5-5 is a list of markings for each side of these valves. 
















































































PS1 T2 
2 
©) () 
Acc Wy PD2 SH 
SZ f=» 
(CO) ( 
7 OO 
pL S$ SF 






























































F — Front View C— Back View 


























K1137 





E—- Bottom View 


Fig. 5-55: Rear Axle Stabilizer Control Valve Ports 
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Table 5-5: Rear Axle Stabilizer Control Valve Markings 


A 





A - Left Side View OR2 | Orifice #2 
SW Service Brake Pressure Switch 


Tank 





Front Brakes 





B - Top View T1 
FB 
OR1 


Orifice #1 
Rear Brakes 





Port A 





C - Back View RB 
A 
B 
ACC 


Port B 
Accumulator 





Piloted Sequence Valve 





Pilot 





2-Way Pilot Operated Directional Valve 





D - Right Side View 


Shuttle Valve 


Gauge #1 - Test Port (Carr. Tilt, Base 
End) 





Gauge #2 - Test Port (Carr. Tilt, Rod End) 





Gauge #3 (Not Used) 





E - Bottom View 


Brake 
Solenoid Valve 





3-Way Pilot Operated Directional Valve 





F - Front View 
PD1 
OR3 
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Removal, Rear Axle Stabilizer Control Valve 
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Description 


# Description 











po — 


ONOoFR W 


11 
12 
13 


Boom Extend Lockout Valve 
Hose for Connector on Boom 
Extend Lockout Valve 
Lockwasher 

Capscrew 

Hose for Tee at T1 Port 
Boom Extend Wire Harness 
Hose for Tee at T1 Port 
Hose for Elbow at FB Port 
Hose for Elbow at RB Port 
Hose for Tee at A Port 
Hose for Fitting at B Port 
Hose for Tee at A Port 
Hose for Tee at B Port 











14 Hose for Elbow at ACC Port 

15 Hose for Connector at PIL Port 

16 Hose for Elbow at BR Port 

17 Hose for Elbow at G1 Port 

18 Hose for Connector at G2 Port 

19 Hose for Elbow at PD1 Port to 
Connector at T2 Port 

20 Capscrew 

21 Lockwasher 

22 Intermediate Wire Harness 

23 Solenoid Valve 

24 Low Brake Press. Switch at SW 

Port 

25 Hose for Connector at D Port 


na nN al a 


Fig. 5-56: Rear Axle Stabilizer Control Valve Installation 
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(Ref. Fig. 5-56) The following procedure describes removal of the rear axle 
stabilizer control valve. 


ds 


Follow preparation procedures as outlined in Section 3 of this manual. 
Be sure to follow the guidelines in this section detailed under “General 
Hydraulic Maintenance Practices” on page 5-4. 


Install brake pressure diagnostic port test gauge into brake diagnostic 
port (see page 5-90). 

While watching test gauge, press brake pedal numerous times until 
pressure gauge reads 0 psi. Remove test gauge from diagnostic port. 
Thoroughly clean the rear axle stabilizer control valve. 


Disconnect intermediate wiring harness (Item 22) from the low brake 
pressure switch (Item 24) and solenoid valve (Item 23). 


If working on models with outriggers, disconnect the boom extend wire 
harness (Item 6) from the connector on solenoid valve located on the 
boom extend lockout valve (Item 1). 


Except for item 19, tag and slowly loosen all hydraulic hoses (Items 2, 
5, 7 through 18, and 25). Disconnect hoses and bleed any remaining 
oil into appropriate container. Cap fittings and hoses. 


Note: Models with outriggers have a total of sixteen (16) hoses; all other models 


8. 


have fifteen (15) hoses. 


Remove the three (3) each capscrews (Item 20) and lockwashers 
(Item 21) securing the rear axle stabilizer control valve (Item 26) to the 
valve plate. 


Remove the rear axle stabilizer control valve from the machine and 
take it to a clean area appropriate for further disassembly, cleaning, 
and overhauling. 
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Boom Extend Lockout Valve 


Description 
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Fig. 5-57: Boom Extend Lockout Valve 
(Ref. Fig. 5-57) The boom extend lockout valve is used on models with 














outriggers and is standard equipment on 10K-54 and 1044C-54 models. 


is located on top of the rear axle stabilizer control valve. 


Hydraulic Diagnostic Ports 


General 


K1154 


It 


The eight (8) hydraulic diagnostic ports are located beneath the operator’s 


compartment and can be accessed through the opening in the operator’s 


step. 


Models with Control Manifold Hydraulics 


6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

8K-42 (SIN 101-220) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 

644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

844C-42 (S/N 101-621) 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 


5-90 
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PRESSURE TEST PORTS 


PUMP 1 pump2 CARR.TILT CARR.TILT prakesS STEERING PILOT ACCUM. 


, a a 
J as : 


Fig. 5-58: Hydraulic Diagnostic Ports - Models with Control Manifold 
Hydraulics 
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(Ref. Fig. 5-58) The hydraulic ports on models with control manifold 
hydraulics are: 

« Pump 1 — Used for reading pressure of the hydraulic pump #1. 
Pressure limit is 2650 psi. 
Pump 2 — Used for reading pressure of the hydraulic pump #2. 
Pressure limit is 2800 psi. 
Carr. Tilt (Base End) — Used for reading pressure for the base end of 
the carriage tilt cylinder. Pressure limit is 2800 psi. 
Carr. Tilt (Rod End) — Used for reading pressure for the rod end of the 
carriage tilt cylinder. Pressure limit is 2800 psi. 
Brakes — Used for reading pressure of the brake circuit and is used to 
indicate when pressure is eliminated from the system prior to discon- 
necting hydraulic hoses. Pressure limit is 330 psi. 
Steering — Used for reading pressure of the steering circuit. Pressure 
limit is 2200 psi. 
Pilot — Used for reading pressure of the joystick circuit. Pressure limit 
is 450 psi. 
Accum. — Used for reading of pressure in the accumulator charging 
circuit. Pre-charge pressure is 400 psi. The low pressure limit is 1200 
psi and the high pressure limit is 1600 psi. 


CAUTION: To ensure that system is kept free of dirt and contamination, 
always cap all ports when not in use. 


Models with Mid-Inlet Hydraulics 





6K-37 (S/N 318-) 

6K-42 (S/N 120-) 

8K-42 (S/N 221-) 
10K-42 (S/N 107-) 
10K-54 (S/N 104-) 
644B-37 (S/N 591, 667-) 
644B-42 (S/N 208-) 
844C-42 (S/N 622-) 
1044C-42 (S/N 117-) 
1044C-54 (S/N 155-) 











f 


PRESSURE TEST PORTS 


REAR OSC. REAR OSC. 
PUMP 1 PUMP2 _LOCK(G1) LOCK(G2) BRAKES STEERING PILOT ACCUM. 


'?7 7 @? PPP 


q 
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Fig. 5-59: Hydraulic Diagnostic Ports - Models with Mid-Inlet Hydraulics 


(Ref. Fig. 5-59) The hydraulic ports on models with mid-inlet hydraulics 
are: 
¢* Pump 1 — Used for reading pressure of the hydraulic pump #1. 
Pressure limit is 2650 psi. 
¢ Pump 2 - Used for reading pressure of the hydraulic pump #2. 
Pressure limit is 2800 psi. 
¢ Rear Osc. Lock (G1) — Used for reading output pressure of the sole- 
noid valve SV1. It is useful when diagnosing service malfunctions in 
the rear axle stabilizer circuit. 
¢ Rear Osc. Lock (G2) — Used for reading pressure in the rear oscilla- 
tion lock circuit. 
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Brakes — Used for reading pressure of the brake circuit and is used to 
indicate when pressure is eliminated from the system prior to discon- 
necting hydraulic hoses. Pressure limit is 330 psi. 

Steering — Used for reading pressure of the steering circuit. Pressure 
limit is 2200 psi. 

Pilot — Used for reading pressure of the joystick circuit. Pressure limit 
is 450 psi. 

* Accum. — Used for reading of pressure in the accumulator charging 
circuit. Pre-charge pressure is 400 psi. The low pressure limit is 1200 
psi and the high pressure limit is 1600 psi. 


CAUTION: To ensure that system is kept free of dirt and contamination, 
A always cap all ports when not in use. 


Roll-Back Hose Tray 


General 




















(Ref. Fig. 5-60) The roll-back hose tray is located near the middle of the 
machine, above the valve plate. It is used with models 644B, 844C, and 
1044C. 
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Removal 


Roll-Back Hose Tray 


Models with Control Manifold Hydraulics 





6K-37 (S/N 101-317) (Ref. Fig. 5-61) The following procedure describes removal of the roll-back 

6K-42 (S/N 101-119) hose tray used in models with control manifold hydraulics. 

8K-42 (S/N 101-220) 

10K-42 (S/N 101-106) 1. Follow preparation procedures as outlined in Section 3 of this manual. 

10K-54 (S/N 101-103) : 3 

644B-37 (S/N 101-590, 2. Loosen self-locking nuts for the 1” and 1-1/8” cushion clamps (Items 7 
592-666) and 8) that secure the hydraulic hoses to the roll-back hose tray 

644B-42 (S/N 101-207) (Item 5). 

844C-42 (S/N 101-621) 

1044C-42 (S/N 101-116) 3. Slide the cushion clamps out of the roll-back hose tray channel. 


Waa Sa IES] 9 Remove the four (4) each truss head screws (Item 4) and lockwashers 


(Item 3) that secure the roll-back hose tray to the two (2) hose tray 
support brackets (Item 2). 


5. Remove the roll-back hose tray from the machine. 
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# Description # Description 

1 Valve Plate 5 Roll-Back Hose Tray 

2 Hose Tray Support Bracket 6 Self-Locking Nut 

3 Lockwasher 7 Cushion Clamp (1” Hose) 

4 Truss Head Screw 8 Cushion Clamp (1-1/8” Hose) 








Fig. 5-61: Roll-Back Tray Installation - Control! Manifold Hydraulics 
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6K-37 (S/N 318-) 

6K-42 (S/N 120-) 

8K-42 (S/N 221-) 
10K-42 (S/N 107-) 
10K-54 (S/N 104-) 
644B-37 (S/N 591, 667-) 
644B-42 (S/N 208-) 
844C-42 (S/N 622-) 
1044C-42 (S/N 117-) 
1044C-54 (S/N 155-) 





Supply, Pressure, and Return Hydraulics 
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# Description # Description 

1 Nut 7 Lockwasher 

2 Lockwasher 8 Roll-Back Hose Tray 

3 Front Hose Tray Support Bracket 9 Button Head Socket Capscrew 
4 Hose Mount 10 Lockwasher 

5 Button Head Socket Capscrew 11 Flatwasher 

6 Button Head Socket Capscrew 12 Rear Hose Tray Support Bracket 








Fig. 5-62: Roll-Back Tray Installation - Mid-Inlet Hydraulics 


(Ref. Fig. 5-62) The following procedure describes removal of the roll-back 
hose tray used in models with a mid-inlet hydraulic system. 


1: 


Remove the two (2) each button head socket capscrews (Item 6) and 
lockwashers (Item 7) securing the roll-back hose tray (Item 8) to the 
front hose tray support bracket (Item 3). 


Remove the two (2) each button head socket capscrews (Item 9), 
lockwashers (Item 10), and flatwashers (Item 11) securing the roll- 
back hose tray to the rear hose tray support bracket (Item 12). 
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3. Remove the roll-back hose tray from the machine. 
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Installation 


Roll-Back Hose Tray 


Models with Control Manifold Hydraulics 





6K-37 (S/N 101-317) 
6K-42 (S/N 101-119) 
8K-42 (S/N 101-220) 
10K-42 (S/N 101-106) 
10K-54 (S/N 101-103) 
644B-37 (S/N 101-590, 
592-666) 
644B-42 (S/N 101-207) 
844C-42 (S/N 101-621) 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 


(Ref. Fig. 5-61) The following procedure describes installation of the 
roll-back hose tray used in models with control manifold hydraulics. 


1. Inspect and clean the roll-back hose tray. 


2. Place the roll-back hose tray on the two support brackets making sure 
it is in the same position as when removed. 


3. Install the roll-back hose tray (Item 5) with the four (4) each truss head 
screws (Item 4) and lockwashers (Item 3). Tighten as necessary. 


4. Slide the cushion clamps (Items 7 and 8) into the channel of the roll- 
back hose tray and secure them to hydraulic hoses with self-locking 
nuts (Item 6). Tighten as necessary. 


Models with Mid-Inlet Hydraulics 





6K-37 (S/N 318-) 

6K-42 (S/N 120-) 

8K-42 (S/N 221-) 
10K-42 (S/N 107-) 
10K-54 (S/N 104-) 
644B-37 (S/N 591, 667-) 
644B-42 (S/N 208-) 
844C-42 (S/N 622-) 
1044C-42 (S/N 117-) 
1044C-54 (S/N 155-) 
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(Ref. Fig. 5-62) The following procedure describes installation of the 
roll-back hose tray used in models with mid-inlet hydraulics. 


1. Inspect and clean the roll-back hose tray. 


2. Place the roll-back hose tray on the two support brackets making sure 
it is in the same position as when removed. 


3. Secure the roll-back hose tray (Item 8) to the rear hose tray support 
bracket with two (2) each flatwashers (Item 11), lockwashers (Item 10), 
and button head socket capscrews (Item 9). Tighten as necessary. 


4. Secure the roll-back hose tray to the front hose tray support bracket 
(Item 3) with two (2) lockwashers (Item 7) and button head socket 
capscrews (Item 6). Tighten as necessary. 
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Fig. 6-1: Major Boom and Transfer Hydraulic Components 


(Ref. Fig. 6-1) The following are major boom and transfer components: 
* Boom - 2, 3, or 4 Sections 
* Boom Extension Cylinder (not visible in illustration) 
¢ Front Carriage Tilt Cylinder 
¢ Boom Hoist Cylinder 
¢ Rear Carriage Tilt Cylinder 
¢ Joystick Controls 
¢ Transfer Carriage (Models 644B, 844C, and 1044C)/Boom Cradle 
(Models 6K, 8K, and 10k) 


Further information on the hydraulic system can be found in Section 4. 
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Fig. 6-2: Joystick 
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(Ref. Fig. 6-2) The joysticks control hydraulic flow to the associated 
cylinders. 


Control is proportional: The more joystick movement, the greater the 
action. The speed of cylinder action is also affected by engine/hydraulic 
pump speed. Action is quicker at higher engine speeds. 


Joysticks can be moved in any direction and are not limited to front/back, 
left/right movement. Moving a joystick in a diagonal direction will cause a 
combination of actions. 


A switch is located on the top of the front joystick, under a protective 
rubber cap. Pressing this switch down with your thumb activates the 
auxiliary function (models 644B, 844C, and 1044C only). 


Note: Releasing the switch while moving the joystick left or right changes the 
function of the joystick back to transfer carriage control. 
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# Description # Description 
1 Button Head Socket Capscrew 9 Connector 

2 Lockwasher with Internal Teeth 10 Connector 

3 Phillips Truss Head Screw 11 Swivel Tee 

4 Flatwasher 12 Hydraulic Hose 

5 Wiring Harness 13 Side Panel 

6 Lead Connector 14 Capscrew 

7 Joystick 15 Lockwasher 

8 Control Panel 

















Fig. 6-3: Joystick Installation 
(Ref. Fig. 6-3) The following steps are required to remove the joystick. 
1. Follow preparation procedures as outlined in Section 3 of this manual. 


2. Remove two (2) capscrews (Item 14) and lockwashers (Item 15) 
securing side panel (Item 13) to control panel (Item 8). Remove side 
panel. 
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3. Tag, loosen, and remove two (2) swivel tees (Item 11) from connectors 


(Item 9) on bottom of joystick. 


Note: On models with two joysticks (644B, 844C, and 1044C), hydraulic hoses 


attach directly to the connectors on the front joystick and the swivel tees 
(Item 11) are not used. Swivel tees as shown in Fig. 6-3 are used with 
models 6K, 8K, and 10K and are also used with the rear joystick of models 
644B, 844C, and 1044C. 


Tag, loosen, and remove remaining four (4) hydraulic hoses (Item 12) 
from connectors (Item 10). 


Tag and disconnect two (2) lead connectors (Item 6) from wiring 
harness (Item 5). 


Loosen and remove four (4) each capscrews (Item 1) and lockwashers 
(Item 2) securing joystick (Item 7) to control panel. 


Remove joystick and take it to a suitable area for further disassembly 
and cleaning. 


Remove six connectors (Items 9 and 10) from bottom of joystick and 
manifold. Clean with solvent. Dry with compressed air and inspect for 
damage. Replace if necessary. 


(Ref. Fig. 6-3) The following steps are required to install the joystick. 


. 


Install two (2) connectors (Item 9): one in center port in bottom of 
joystick (Item 7) and the other in the bottom of the manifold. Torque 
connectors to 25-29 ft-lbs. 


Install remaining four (4) connectors (Item 10) in ported guides in 
bottom of joystick body. Torque connectors to 25-29 ft-lbs. 


Install assembled joystick on control panel (Item 8) with four (4) each 
capscrews (Item 1) and lockwashers (Item 2). Torque capscrews to 
50 in-lbs. 


Reconnect two (2) lead connectors (Item 6) to wiring harness (Item 5). 
Clean swivel nuts on hoses and tees with solvent. 


Reconnect swivel tees/hydraulic hoses (Item 11) to connectors 
(Item 9). Torque swivel nuts to 130-150 in-Ibs. 


Note: Hydraulic hoses in Step 6 are used only with the front joystick of models 


rs 


644B, 844C, and 1044C. Swivel tees are used in all other instances. 


Reconnect remaining four (4) hydraulic hoses (Item 12) to connectors 
(Item 10). Torque swivel nuts on hoses to 235-265 in-lbs. 


Reconnect two (2) lead connectors (Item 6) to wiring harness (Item 5). 


Install side panel (Item 13) on control panel with two (2) lockwashers 
(Item 15) and capscrews (Item 14). Torque capscrews to 96 in-lbs. 
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# Description # 

1 Socket Head Capscrew 19 Retainer 

2 Socket Head Capscrew 20 Flange 

3 Half Handle 21 Socket Head Capscrew 
4 Cap 22 Manifold 

5 Push Button 23 O-ring 

6 Switch 24 Body 

7 Guide 25 Wiper 

8 Hex Nut 26 Guide 

9 Hex Nut 27 O-ring 

10 Seal 28 Seal 

11 Setscrew 29 Spreader 
12 Lever Joint 30 Plunger 

13 Retaining Nut 31 240 

14 Stem 32 Spool 

15 Clip 33 Spring 

16 Socket Head Capscrew 34 O-ring 

17 Boot 35 O-ring 

18 Cam 36 Ported Guide 








Fig. 6-4: Joystick Components 


(Ref. Fig. 6-4) The following steps are required to disassemble and repair 


the joystick. 
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Pull back boot (Item 17) so that access to retainer (Item 19) and flange 
(Item 20) can be made. 


Loosen and remove four (4) socket head capscrews (Item 16) and one 
(1) clip (Item 15) that secure retainer and flange to joystick body 
(Item 24). Separate body from joystick handle assembly. 


Disassemble joystick body assembly as follows: 


a. Loosen and remove three (3) socket head capscrews (Item 21) 
securing manifold (Item 22) to body. 


b. Remove O-ring (Item 23) from manifold. Discard O-ring. 


c. The following steps are required to remove parts (Items 25 thru 36) 
located in each port: 


Note: Because the spools (Item 32) may differ from each other, it is 
strongly recommended that when they are removed, they should 
be removed one at a time and then reinstalled before another is 
removed. 


1). Loosen and remove one (1) of the four (4) ported guides 
(Item 36) from body. 


2). Remove two (2) O-rings (Items 34 and 35) from ported guide. 
Discard O-rings. 


3). Remove spool (Item 32) and spring (Item 33) from body. 

4). Remove guide assembly (Items 25 thru 31) from body. 

5). Remove O-ring (Item 27) from guide (Item 26). Discard O-ring. 
6). Clean remaining parts with solvent. Dry with compressed air. 


Inspect and replace if damaged. 


Note: Items 25 thru 31 cannot be purchased individually. The O-ring 
(Item 27) can only be purchased as a part of a seal kit. If any of the 
remaining parts become damaged, it will be necessary to purchase 
a complete new guide assembly. 


7). Inspect open port in body and clean as necessary. 


8). Obtain O-ring (Item 27) from seal kit. Lubricate O-ring before 
installing it. 


9). Install new O-ring on guide (Item 26). Lubricate and install 
guide assembly (Items 21 thru 36) in body. 


10). Lubricate and install spring (Item 33) and spool (Item 32) in 
body. 


11). Obtain new O-rings from seal kit. Install large O-ring (Item 35) 
and then smaller O-ring (Item 34) on ported guide (Item 36). 


12). Install ported guide in body. Torque guide to 260 in-lbs. 


d. Repeat Step c for each of the remaining three (3) ports, one port at 
a time. 
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e. Clean all remaining parts of joystick body assembly, including the 
body’s center port, with solvent. Dry with compressed air. Inspect 
and replace any damaged parts. 


Note: The body (Item 24) cannot be purchased individually. If it becomes 
damaged, it will be necessary to replace the entire joystick 
assembly. 


f. Lubricate and install new O-ring (Item 23) in manifold (Item 22). 


g. Install manifold on body with three (3) capscrews (Item 21). Torque 
capscrews to 22 in-lbs. 


4. Remove flange (Item 20) from stem (Item 14). Separate flange, 
retainer (Item 19), cam (Item 18), and boot (Item 17) from stem. 


Clean items 15 thru 20 with solvent. Inspect and replace if damaged. 
Disassemble handle assembly (Items 1 thru 74) as follows: 
a. Remove joystick cap (Item 4). 


b. Loosen and remove two (2) each hex nuts (Item 1) and capscrews 
(Item 9) near bottom of joystick handle. 


c. Loosen and remove two (2) each hex nuts (Item 8) and capscrews 
(Item 2) near top of joystick handle. 


d. Separate the two (2) half handles (Item 3) and remove the push 
button (Item 5). 


e. Remove switch (Item 6) from guide (Item 7) if damaged. 


f. If the switch is damaged, remove connecting wires and discard 
switch. Solder wires to outside tabs on new switch. Install switch in 
guide. 


g. Inspect remaining parts and replace if damaged. 


Note: Unless they are damaged, it will not be necessary to remove lever 
joint (Item 12) and retaining nut (Item 13) from stem (Item 14), to 
remove setscrew (Item 11) from lever joint, or to remove seal 
(Item 10) from handle half. 


Note: Only the handle halves (Item 3), cap (Item 4), push button (Item 5), 
and switch (Item 6) can be purchased individually. If any of the 
remaining items become damaged, it will be necessary replace the 
entire handle assembly. 


h. Install push button in guide while installing guide and lever joint in 
one (1) half handle ensuring that each is placed in the correct slot 
of half handle. 


i. Secure the two (2) half handles together with two (2) each hex nuts 
(Item 8) and capscrews (Item 2) near top of joystick handle. 


j. Install remaining two (2) each hex nuts (Item 1) and capscrews 
(Item 9) near bottom of joystick handle. Tighten the four (4) screws 
until snug. 


k. Reinstall cap on joystick. 
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7. Install boot (Item 17) on stem (Item 14) making sure that the top lip of 
the boot rests in the channel in the stem. 


8. Roll back boot and install cam (Item 18), retainer (Item 19), and flange 
(Item 20) on stem. 


9. Install flange on joystick body with two (2) capscrews (Item 16). Install 
retainer on flange with remaining two (2) capscrews, ensuring that one 
capscrew also secures the wire to the retainer with the clip (Item 15). 
Torque capscrews to 28 in-lbs. 


10. Make final adjustment of cam and flange as follows: 


a. Make sure the cam is backed off enough to ensure that all four (4) 
plungers (Item 30) are in the spring-offset position. 


b. Apply thread locking compound to flange thread. 
Screw cam and stem on flange until cam just touches the plungers. 


Screw cam a maximum of 1/4 turn and then torque back cam 
against stem to 160 in-lbs. 


11. Return boot to correct position, covering retainer. 





\ 
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Fig. 6-5: Pilot Pressure Diagnostic Port 
12. Test pilot pressure as follows: 


a. (Ref. Fig. 6-5) Connect a 600 psi gauge to the pilot pressure test 
port located behind the cab step. 


b. Start the machine and check pilot pressure. While the engine is 
idling, the pilot pressure should read 460 +25 psi. 
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Control Manifold Hydraulics Mid-Inlet Hydraulics 


Fig. 6-6: Pilot Pressure Plug 


c. (Ref. Fig. 6-6) If the pilot pressure is not within the recommended 
range, adjust pressure as follows: 


1). For models with control manifold hydraulics, remove the O-ring 
plug from the pressure reducing cartridge with a 1/4" Allen 
wrench. Use a 1/4" Allen wrench to adjust the reducing valve by 
turning clockwise to increase pressure and counterclockwise to 
decrease pressure. 


Note: This pressure reducing cartridge is located in the port on the 
control manifold marked PR. 


2). For models with mid-inlet hydraulics, remove the O-ring plug 
from the pressure reducing cartridge with a 5/16" Allen wrench. 
Use a 1/4" Allen wrench to adjust the reducing valve by turning 
clockwise to increase pressure and counterclockwise to 
decrease pressure. 

Note: This pressure reducing cartridge is located on the hydraulic pump. 

3). Install O-ring plug and torque to 44—48 ft-lbs. 


4). Retest pilot pressure, and make any additional valve 
adjustments as required. 


Hydraulic Cylinders 


Description 


All hydraulic cylinders used on JLG forklifts are a double-acting, 
non-cushioned type with chromed rods. 


The boom hoist, carriage tilt, boom extension, and frame tilt cylinders are 
equipped with externally mounted counterbalance valves. These 
counterbalance valves prevent movement of the cylinders in the event of 
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downstream hydraulic line failure or leakage through the control valves or 
fittings. Counterbalance valves prevent movement of the cylinders when 
the engine is off, even if the control valve levers are operated. 
Counterbalance valves also provide relief valve overpressure protection. 


WARNING: Do not remove counterbalance valves from cylinders on the 
machine while the cylinder is under load (extended). If a 
counterbalance valve must be removed, first retract the 
cylinder and remove all hydraulic pressure in the cylinder. 
Wear eye protection when removing counterbalance valves. 


WARNING: Hydraulic cylinders equipped with counterbalance valves may 
have hydraulic pressure stored within the cylinder even after 
the cylinder is removed from the machine. If a counterbalance 
valve must be removed, do so carefully while wearing eye 
protection. 


Checking Cylinder Condition 


External Leakage 


Internal Leakage 
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A 


Exposed piston rods can be damaged by impact with hard objects. If the 
smooth surface of the rod is marred, the rod seal may be damaged. 


Cylinders need to be inspected periodically to check for excessive play at 
the cylinder pivot ends. Excessive play is an indication of worn bushings 
that will need to be replaced. 


Note: When the machine or cylinders are stored, retract the cylinder rods to 
protect them. 


Cylinder maintenance requires periodic inspection for wear and checks for 
leakage. 


If a cylinder end cap is leaking or if the cylinder leaks around the rod, the 
seals must be replaced. 


WARNING: DO NOT use your hand to check for leaks. Use a piece of 
cardboard or paper to search for leaks. 


Leakage past the piston seals inside the cylinder can cause sluggish 
movement or settling under load. Piston leakage can be caused by worn 
piston seals or scored cylinder walls. Scored cylinder walls may be caused 
by hydraulic oil contamination. Check hydraulic cylinders for internal 
leakage using the following procedure: 


1. Lower the boom to the ground, apply the park brake, retract the 
cylinder, and stop the engine. 
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2. Install brake pressure diagnostic port test gauge into brake diagnostic 
port. 


3. While watching test gauge, press brake pedal numerous times until 
pressure gauge reads 0 psi. Remove test gauge and cap diagnostic 
port. 


Remove the hose at the base end of the cylinder and plug the hose. 


Start the engine and activate the control that will supply hydraulic oil to 
the rod end of the cylinder. 


6. If there is leakage from the disconnected end of the cylinder, remove 
the cylinder and make repairs. If there is no leakage, reconnect the 
hose and tighten (see installation procedures for each cylinder for 
torque specifications). 


Boom Hoist Cylinder 


Description 











J1126 











Fig. 6-7: Boom Hoist Cylinders 


(Ref. Fig. 6-7) Two (2) boom hoist cylinders are used to raise and lower the 
boom. They are attached on one end to the outer boom and the other end 
is attached to the transfer carriage/boom cradle near the rear of the 
operator’s compartment. Daily lubrication of the two grease fittings on 
each cylinder is required. 
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# Description # Description 
1 Hydraulic Hose 7 Lockwasher 
2 Hoist Cylinder 8 Transfer Carriage/Boom Cradle 
3 Outer Boom 9 Lock Pin 
4 Pivot Pin - Rod End 10 Pivot Pin - Base End 
5 Lock Pin 11 Lockwasher 
6 Hex Capscrew 12 Hex Capscrew 














Fig. 6-8: Boom Hoist Cylinder Installation 


(Ref. Fig. 6-8) The following steps are required to remove boom hoist 
cylinders. 


1. 
2. 


Follow preparation procedures as outlined in Section 3 of this manual. 


Lower the boom to the ground, apply the park brake, retract the 
cylinder, and stop the engine. 


Loosen and remove hydraulic hoses (Item 1) from fittings on hoist 
cylinder (Item 2). Bleed any remaining oil into a suitable container. Cap 
fittings and hoses. 


Loosen and remove capscrew (Item 6) and lockwasher (Item 7) from 
rod end lock pin (Item 5). 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


REV. 001 


Installation 


Boom Hoist Cylinder 


A 


Boom and Transfer 


WARNING: To avoid personal and/or equipment damage, support the 
hydraulic cylinder before removing pins. Use suitable blocking 
and lifting devices when removing heavy machine 
components. 

Note: Cylinder pins are designed to be removed with a slide hammer. 

5. Remove lock pin from rod end pivot pin (Item 4). 

6. Remove rod end hoist cylinder pin from outer boom (Item 3). 

7. Slowly lower supported cylinder until it rests on main frame. 

8 


Loosen and remove capscrew (Item 12) and lockwasher (Item 11) from 
base end lock pin (Item 9). 


© 


Remove lock pin from base end pivot pin (Item 10). 


10. Remove base end hoist cylinder pin from transfer carriage/boom 
cradle (Item 8). 


11. Slowly remove the cylinder from the machine and take it to a location 
suitable for inspection and disassembly. 


(Ref. Fig. 6-8) The following steps are required to install boom hoist 
cylinders. 


1. Using sling(s), crane, or other suitable means, position base end of 
cylinder (Item 2) in its proper location on the transfer carriage/boom 
cradle (Item 8). 


WARNING: To avoid personal and/or equipment damage, make sure the 
cylinder is properly supported until it is completely installed. 


Note: Be sure to apply thread locking compound to the threads of the capscrews 
before installing them. 


2. Align cylinder with pin bosses in transfer carriage/boom cradle and 
install pivot pin (Item 10). Secure pivot pin with lock pin (Item 5), 
lockwasher (Item 11), and capscrew (Item 12). Torque capscrew to 
55 ft-lbs. 


3. Place rod end of cylinder in its proper location and insert rod end pivot 
pin (Item 4) to secure the cylinder to outer boom (Item 3). 


4. Secure pivot pin with lock pin (Item 9), lockwasher (Item 7) and 
capscrew (Item 6). Torque capscrew to 55 ft-lbs. 


5. Clean hydraulic hose ends with solvent and reconnect them to fittings 
on each hoist cylinder. Torque hose swivel nuts to 50—58 ft-lbs. 


6. Lubricate grease fittings with EP lithium based grease. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 6-13 


Boom and Transfer 


Overhaul 


Boom Hoist Cylinder 


N 
\ 
o iG 





<K 2) — 
Ue Ay aa 16 


J1124 





























# Description # Description 

1 45 Degree Elbow 9 Rod Nut 

2 Grease Fitting Cover 10 Piston 

3 Grease Fitting 11 Hex Head Capscrew 

4  Self-Aligning Bushing - Base End || 12 Rod Bearing Head 

5 Cylinder Barrel 13 Cylinder Rod 

6 Hollow Hex O-ring Plug 14 Self-Aligning Bushing - Rod End 
7 Hollow Hex O-ring Plug 15 Grease Fitting 

8 Counterbalance Valve Cartridge 16 Grease Fitting Cover 





Fig. 6-9: Boom Hoist Cylinder Assembly 


(Ref. Fig. 6-9) The following steps are required to overhaul boom hoist 
cylinders. 


1. Mount or support cylinder vertically with rod end down. Hydraulic oil in 
cylinder will drain out during disassembly. Place a suitable pan or tray 
under the cylinder. 


2. Release oil pressure in the cylinder as follows: 


WARNING: The counterbalance valve cartridge traps hydraulic oil in the 
A cylinder which may be under pressure. Wear proper eye and 
hand protection when removing counterbalance valve 
cartridges. Hydraulic fluid under pressure can be injected 
under skin or into eyes, resulting in serious personal injury or 
death. 
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a. Place socket wrench over counterbalance valve cartridge (Item 8). 
Wrap aclean shop rag around the socket to cover the area of the 
counterbalance valve cartridge. 


b. Carefully and slowly, turn cartridge out of manifold block to release 
pressure in cylinder. 


Remove the counterbalance valve cartridge. 


Slowly extend and retract cylinder by hand to remove most of the 
hydraulic oil. 


5. Remove eight (8) capscrews (Item 11) securing rod bearing head 
(Item 12) to barrel. 


6. Remove cylinder rod (Item 13) from cylinder barrel (Item 5). 
) CAUTION: To prevent possible damage to components, support rod and 


head; do not wiggle rod or head back and forth during 
removal. 


7. Remove rod nut (Item 9), piston (Item 10), and rod bearing head from 
cylinder rod. 
Remove two (2) O-ring plugs (Items 6 and 7). 
Remove the two elbows (Item 1) from the cylinder manifold block. 


10. Inspect bushings for damage. The following steps are necessary if 
bushing(s) need to be replaced: 


a. Remove bushing (Item 4) from cylinder barrel (Item 5) and/or 
remove bushing (Item 14) from cylinder rod (Item 13) using a 
bushing driver and hammer or press. 


b. Install new bushing so that it is centered in axle boss. 


c. To ensure proper lubrication, make sure an adequate amount of 
grease is applied to the grease fitting(s) after cylinder is reinstalled 
on machine. 


11. If necessary, remove grease fitting covers (Items 2 and 16) and grease 
fittings (Items 3 and 15) on the cylinder. Inspect and replace if 
damaged. Install and tighten fittings 1.5 to 3 turns past finger tight. 


12. Remove all O-rings, wear rings, and backup rings from cylinder 
components and discard. 


13. Thoroughly clean components with solvent and dry with compressed 
air. 


14. Inspect inner surface of barrel, outer surface of piston, and length of 
rod for scratches and scoring. If barrel, piston, or rod is damaged, it 
must be replaced. 


15. Check condition of threads on rod, nut, and capscrews. Do not attempt 
to repair damaged threads. 
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16. 


17. 


18. 
19. 
20. 


21. 


22. 


23. 


24. 


25. 


26. 


Inspect counterbalance valve cartridge (Item 8), including O-rings, for 
condition and replace as necessary. Do not disassemble the cartridge. 
Service to counterbalance valve cartridges is limited to installing new 

O-rings or replacing the entire cartridge. 


Lubricate counterbalance valve cartridge O-rings with clean hydraulic 
oil. 


Install cartridge in manifold block and torque to 30-35 ft-lbs. 
Install O-ring plug (Item 6) in manifold block and torque to 70-80 ft-lbs. 


Install O-ring plug (Item 7) in manifold block and torque to 
125-145 in-lbs. 


Lubricate new O-ring with hydraulic oil and install inside piston (seals 
rod to piston). 


Lubricate new O-ring, backup ring, seals, and wear rings with hydraulic 
oil and install on head. Using a seal driver, install new wiper seal in 
head. Lubricate wiper seal with hydraulic oil. 


Slide head (Item 12) and piston (Item 10) onto rod (Item 13). Lubricate 
threads on rod with hydraulic oil and install rod nut (Item 9). Torque rod 
nut to 850 ft-lbs. 


Lubricate new seal and wear rings with hydraulic oil and install on 
piston. 


Lubricate threads on eight (8) capscrews (Item 11) with hydraulic oil. 
Coat inside of barrel (Item 5) with hydraulic oil. To avoid damaging 
seals during assembly, carefully insert rod and head into barrel. Install 
capscrews until snug. Do not torque capscrews (instructions follow). 


Following sequence shown in Fig. 6-10, torque capscrews to an initial 
value of 30 ft-lbs. Follow sequence again and torque capscrews to a 
final value of 90 ft-lbs. 


K1024 





Fig. 6-10: Head Capscrew Torque Sequence 


27. Install two (2) elbows (Item 1) on cylinder manifold. Torque elbow nuts 


to 58-63 ft-lbs. 


28. Lubricate grease fittings with EP lithium based grease. 
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Fig. 6-11: Front Carriage Tilt Cylinder 


The front carriage tilt cylinder is located inside the inner boom section at 
the front of the machine connecting to the inner boom and to the quick 
attach assembly. It controls attachment tilt when the appropriate joystick 
handle is activated. Maximum operating pressure is at approximately 
3175 psi. Daily lubrication of the two grease fittings is required. 
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# Description # Description 

1 Inner Boom Section Pin Boss 5 Upper Pivot Pin 

2 Lock Pin 6 Hydraulic Hose 

3 Lockwasher 7 Front Carriage Tilt Cylinder 
4 Capscrew 8 O-ring Connector 








Fig. 6-12: Front Carriage Tilt Cylinder Installation 


(Ref. Fig. 6-12) The following steps are required to remove the front 
carriage tilt cylinder. 


1. Remove quick attach assembly. See page 6-58 


2. Tag and disconnect two (2) hydraulic hoses (Item 6) from connectors 
(Item 8). Cap fittings and hoses. 


3. Support cylinder (Item 7) with sling(s) and crane, or other suitable 
means. Make sure equipment has sufficient capacity to support weight 
of cylinder; the cylinder weighs approximately 200 pounds. 
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hydraulic cylinder before removing pins. Use suitable blocking 
and lifting devices when removing heavy machine 
components. 


) WARNING: To avoid personal and/or equipment damage, support the 


4. Remove capscrew (Item 4), lockwasher (Item 3), and lock pin (Item 2) 
from upper pivot pin (Item 5) of front carriage tilt cylinder. Remove pivot 


pin. 
Carefully remove cylinder from boom nose (Item 1). 


Clean with solvent and dry with compressed air. Inspect all 
components for condition and wear. Replace as necessary. 


Installation 
Front Carriage Tilt (Ref. Fig. 6-12) The following steps are required to install the front carriage 
Cylinder tilt cylinder. 


1. Using sling(s), crane, or other suitable means, position cylinder in 
boom nose. Align cylinder with pin bosses in boom and install pivot pin. 
Secure pin with lock pin, lockwasher, and capscrew. Torque capscrew 
to 55 ft-lbs. 


Note: Be sure to apply thread locking compound to the threads of the capscrew 
before installing it. 


2. Attach two (2) hoses to cylinder. Tighten swivel nuts on hoses (Item 6) 
to 50-58 ft-lbs. 


3. Lubricate grease fitting at each end of the cylinder with EP lithium 
based grease. 
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13 
# Description # Description 
1 O-ring Connector 10 Grease Fitting 
2 Manifold Block 11 Piston 
3 Lockwasher 12 Stroke Limiter 
4 Capscrew 13 Rod Bearing Head 
5 Counterbalance Valve Cartridge 14 Cylinder Rod 
6 Rod Nut 15 Capscrew 
7 Cylinder Barrel 16 Bushing 
8 Bushing 17 Grease Fitting Cover 
9 Grease Fitting Cover 18 Grease Fitting 








Fig. 6-13: Front Carriage Tilt Cylinder Assembly 


(Ref. Fig. 6-13) The following steps are required to overhaul the front 
carriage tilt cylinder. 


1. Mount or support cylinder vertically with rod end down. Hydraulic oil in 
cylinder will drain out during disassembly. Place a suitable pan or tray 
under the cylinder. 


2. Release oil pressure in the cylinder as follows: 


WARNING: The counterbalance valve cartridge traps hydraulic pressure 
in the cylinder. Wear proper eye and hand protection when 
removing counterbalance valve cartridges. Hydraulic fluid 
under pressure can be injected under skin or into eyes, 
resulting in serious personal injury or death. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Boom and Transfer 


a. Place socket wrench over counterbalance valve cartridge (Item 5). 
Wrap aclean shop rag around the socket to cover the area of the 
counterbalance valve cartridge. 


b. Carefully and slowly, turn cartridge out of manifold block (Item 2) to 
release pressure in cylinder. 


3. Remove the counterbalance valve cartridge. 


Note: Some Models — 644B-37 (S/N 354—), 644B-42 (S/N 116-), 6K-37 
(S/N 205—), 6K-42 (S/N 102-), 844C-42 (S/N 264-), 8K-42 (S/N 161-), 
1044C-42 (S/N 105-), 1044C-54 (S/N 107-), 10K-42 (S/N 107-), and 
10K-54 (S/N 101—) — do not have a separate manifold blocks (Item 2) 
attached to the cylinder barrel (Item 7). The counterbalance valve cartridge 
(Item 5) will need to be removed from the cylinder barrel manifold block. 


4. Slowly extend and retract cylinder by hand to remove most of the 
hydraulic oil. 


5. Remove eight (8) capscrews (Item 15) securing rod bearing head 
(Item 13) to barrel. 


6. Remove cylinder rod (Item 14) from cylinder barrel (Item 7). 


CAUTION: To prevent possible damage to components, support rod and 
A head; do not wiggle rod or head back and forth during 
removal. 


7. Remove rod nut (Item 6), piston (Item 11), stroke limiter (Item 12), and 
rod bearing head from cylinder rod. 


8. Remove the two (2) connectors (Item 1) from the cylinder manifold 
block (Item 2). 


9. If so equipped, remove three (3) each capscrews (Item 4) and 
lockwashers (Item 3) securing cylinder manifold block to cylinder barrel 
(Item 7). Remove manifold block. 


10. Inspect bushings for damage. The following steps are necessary if 
bushing(s) need to be replaced: 


a. Remove bushing (Item 8) from cylinder barrel and/or remove 
bushing (Item 16) from cylinder rod using a bushing driver and 
hammer or press. Drive one bushing all the way through to remove 
other bushing. 


b. Install new bushings so they are flush with outer edge boss to 0.02" 
below. 


c. To ensure proper lubrication, make sure an adequate amount of 
grease is applied to the grease fitting(s) after cylinder is reinstalled 
on machine. 


11. Remove all O-rings, wear rings, and backup rings from cylinder 
components and discard. 


12. Thoroughly clean components with solvent and dry with compressed 
air. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 6-21 


Boom and Transfer 


6-22 


13. 


14. 


15. 


16. 


17. 
18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


Inspect inner surface of barrel, outer surface of piston, and length of 
rod for scratches and scoring. If barrel, piston, or rod is damaged, it 
must be replaced. 


Check condition of threads on rod, nut, and capscrews. Do not attempt 
to repair damaged threads. 


Inspect counterbalance valve cartridge (Item 5), including O-rings, for 
condition and replace as necessary. Do not disassemble the cartridge. 
Service to counterbalance valve cartridges is limited to installing new 

O-rings and replacing the entire cartridge. 


Lubricate counterbalance valve cartridge O-rings with clean hydraulic 
oil. 


Install cartridge in manifold block and torque to 30-35 ft-lbs. 


Lubricate new O-ring with hydraulic oil and install inside piston (seals 
rod to piston). 


Lubricate new O-ring, backup ring, seals, and wear rings with hydraulic 
oil and install on head. Using a seal driver, install new wiper seal in 
head. Lubricate wiper seal with hydraulic oil. 


Slide head (Item 13), stroke limiter (Item 12), and piston (Item 11) onto 
rod (Item 14). Lubricate threads on rod with hydraulic oil and install rod 
nut (Item 6). Torque rod nut to 850 ft-lbs. 


Lubricate new seal and wear rings with hydraulic oil and install on 
piston. 


Lubricate threads on eight (8) capscrews (Item 15) with hydraulic oil. 
Coat inside of barrel (Item 7) with hydraulic oil. To avoid damaging 
seals during assembly, carefully insert rod and head into barrel. Install 
capscrews until snug. Do not torque capscrews (instructions follow). 


Following sequence shown in Fig. 6-10, torque capscrews to an initial 
value of 30 ft-lbs. Follow sequence again and torque capscrews to a 
final value of 90 ft-lbs. 


If so equipped, install cylinder manifold block (Item 2) on cylinder barrel 
with three (3) each lockwashers (Item 3) and capscrews (Item 4). 
Tighten capscrews to 156 in-lbs. 


Install two (2) connectors (Item 1) on cylinder manifold. Torque 
connectors to 85-95 ft-lbs. 


If necessary, remove grease fitting covers (Items 9 and 17) and grease 
fittings (Items 10 and 18) from cylinder. Inspect and replace if 
damaged. Install and tighten fittings 1.5 to 3 turns past finger tight. 


Lubricate grease fittings with EP lithium based grease. 
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Fig. 6-14: Rear Carriage Tilt Cylinder 


Two rear carriage tilt cylinders are located at the rear of the outer boom 
section, one on each side. These cylinders maintain the attachment tilt 
position as the boom is raised and lowered. As boom elevation changes, a 
specific amount of oil in the cylinders moves to the front carriage tilt 
cylinder, automatically adjusting the attachment tilt. 
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# Description # Description 
1 Outer Boom 8 Grease Fitting Cover 
2 Lock Pin 9 Grease Fitting 
3 Lockwasher 10 Lock Pin 
4 Hex Head Capscrew 11 Lockwasher 
5 Cylinder Pivot Pin - Rod End 12 Hex Head Capscrew 
6 Rear Carriage Tilt Cylinder 13 Cylinder Pivot Pin - Base End 
7 Hydraulic Hose 14 Transfer Carriage/Boom Cradle 








Fig. 6-15: Rear Carriage Tilt Cylinder Installation 


(Ref. Fig. 6-15) The following steps are required to remove rear carriage 
tilt cylinders. 


1. Follow preparation procedures as outlined in Section 3. 


2. Lower the boom to the ground, apply the park brake, retract the 
cylinder, and stop the engine. 
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Rear Carriage Tilt Cylinder 


A 


Boom and Transfer 


3. Tag and disconnect two (2) hydraulic hoses (Item 7) from elbows on 
both cylinders (Item 6). Cap fittings and hoses. 


4. Support each cylinder with sling(s) and crane, or other suitable means. 
Make sure equipment has sufficient capacity to support weight of 
cylinder. 


WARNING: To avoid personal and/or equipment damage, support 
hydraulic cylinders before removing pins. Use suitable 
blocking and lifting devices when removing heavy machine 
components. 


5. Loosen and remove capscrew (Item 4) and lockwasher (Item 3) from 
rod end lock pin (Item 2). 

Remove lock pin from rod end cylinder pivot pin (Item 5). 

Remove rod end cylinder pin from outer boom (Item 1). 


Slowly lower supported cylinder until it rests on main frame. 


© ON ® 


Loosen and remove capscrew (Item 12) and lockwasher (Item 11) from 
base end lock pin (Item 10). 


10. Remove lock pin from base end cylinder pivot pin (Item 13). 


11. Remove base end cylinder pin from transfer carriage/boom cradle 
(Item 14). 


12. Slowly remove the cylinder from the machine and take it to a location 
suitable for inspection and disassembly. 


(Ref. Fig. 6-15) The following steps are required to install rear carriage tilt 
cylinders. 


1. Using sling(s), crane, or other suitable means, position base end of 
cylinder (Item 6) in its proper location on the transfer carriage/boom 
cradle (Item 14). 


WARNING: To avoid personal and/or equipment damage, make sure each 
cylinder is properly supported until it is completely installed. 


Note: Be sure to apply thread locking compound to the threads of the capscrews 
before installing them. 


2. Align cylinder with pin bosses in transfer carriage/boom cradle and 
install pivot pin (Item 13). Secure pivot pin with lock pin (Item 10), 
lockwasher (Item 11), and capscrew (Item 12). Torque capscrew to 
55 ft-lbs. 


3. Place rod end of cylinder in its proper location and insert rod end pivot 
pin (Item 5) to secure the cylinder to the outer boom (Item 1). 


4. Secure pivot pin with lock pin (Item 2), lockwasher (Item 3), and 
capscrew (Item 4). Torque capscrew to 55 ft-lbs. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 6-25 


Boom and Transfer 


5. Clean hydraulic hose ends with solvent. Attach two (2) hoses (Item 7) 
to elbows on each cylinder. Torque hose swivel nuts to 44—48 ft-lbs. 


6. If necessary, remove grease fitting cover(s) (Item 8) and grease 
fitting(s) (Item 9). Clean and inspect for damage; replace if necessary. 
Install grease fitting(s) and covers; torque fitting(s) 1.5 to 3 turns past 
finger tight. 


7. Lubricate grease fittings with EP lithium based grease. 


Overhaul 


Rear Carriage Tilt Cylinder 


J1130 


























# Description # Description 
1 45°0O-ring Elbow 7 Rod Bearing Head 

2 Cylinder Barrel 8 Rod 

3 Setscrew 9 Self-Aligned Bushing 

4 Rod Nut 10 Grease Fitting 

5 Piston 11 Grease Fitting Cover 

6 Stroke Limiter 











Fig. 6-16: Rear Carriage Tilt Cylinder Assembly 


(Ref. Fig. 6-16) The following steps are required to overhaul the rear 
carriage tilt cylinder. 


1. Lay cylinder horizontally in a vice or hold it down with a strap wrench. 
Hydraulic oil in cylinder will drain out during disassembly. Place a 
suitable pan or tray under the cylinder. 


2. Remove the two (2) elbows (Item 1) from the manifold block on the 
cylinder barrel (Item 2). 


For 10K and 1044C models, remove the setscrew (Item 3). 


Install a spanner wrench in the two (2) holes in the end of the rod 
bearing head (Item 7). Unscrew the rod bearing head. 
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Note: 10K and 1044C models have three (3) holes in the side of the rod bearing 
head. 
5. Remove the cylinder rod assembly from cylinder barrel. 


CAUTION: To prevent possible damage to components, support cylinder 
A rod assembly; do not wiggle rod or head back and forth during 
removal. 
6. Remove rod nut (Item 4), piston (Item 5), stroke limiter (Item 6), and 
rod bearing head from rod (Item 8). 


Note: Some models do not have a stroke limiter (Item 6) This applies to 
the following models: 


6K-37 (S/N 101-229) 6K-42 (S/N 101-109) 
644B-37 (S/N 101-434) 644B-42 (S/N 101-130) 
8K-42 (S/N 101-180) 844C-42 (S/N 101-319) 


All 10K-42, 10K-54, 1044C-42, and 1044C-54 models 


7. Inspect bushings for damage. The following steps are necessary if 
bushing(s) need to be replaced: 


a. Remove bushing (Item 9) from cylinder rod using a bushing driver 
and hammer or press. 


b. Install new bushing so that it is centered in rod end opening. 


c. To ensure proper lubrication, make sure an adequate amount of 
grease is applied to the grease fitting after cylinder is reinstalled on 
machine. 


8. If necessary, remove grease fitting cover (Item 11) and grease fitting 
(Item 10) from cylinder. Inspect and replace if damaged. Install and 
tighten fitting 1.5 to 3 turns past finger tight. 


9. Remove all O-rings, wear rings, and backup rings from cylinder 
components and discard. 


10. Thoroughly clean components with solvent and dry with compressed 
air. 


11. Inspect inner surface of barrel, outer surface of piston, and length of 
rod for scratches and scoring. If barrel, piston, or rod is damaged, it 
must be replaced. 


12. Check condition of threads on rod and rod nut. Do not attempt to repair 
damaged threads. 


13. Lubricate new O-ring with hydraulic oil and install inside piston (seals 
rod to piston). 


14. Lubricate new O-ring, backup ring, seals, and wear rings with hydraulic 
oil and install on rod bearing head. Using a seal driver, install new 
wiper seal in head. Lubricate wiper seal with hydraulic oil. 


15. Slide rod bearing head (Item 7), stroke limiter (Item 6) (see note after 
Step 6), and piston (Item 5) onto rod (Item 8). Lubricate threads on rod 
with hydraulic oil and install rod nut (Item 4). Torque rod nut as follows: 
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644B-37 (S/N 101-434), 644B-42 (S/N 101-130), 
6K-37 (S/N 101-229), 6K-42 (S/N 101-109), 
844C-42 (S/N 101-319), and 8K-42 (S/N 101-180) 745 ft-lbs. 


644B-37 (S/N 435-), 644B-42 (S/N 131-), 
6K-37 (S/N 230-), 6K-42 (S/N 110-), 


844C-42 (S/N 320-), and 8K-42 (S/N 181-) 1508 ft-lbs. 

1044C -42 (S/N 101-), 1044C-54 (S/N 101-), 

10K-42 (S/N 101-), and 10K-54 (S/N 101-) 550 ft-lbs. 
16. Lubricate new seal and wear rings with hydraulic oil and install on 

piston. 


17. Coat inside of cylinder barrel (Item 2) with hydraulic oil. To avoid 
damaging seals during assembly, carefully insert cylinder rod 
assembly into cylinder barrel. 


18. Install cylinder rod assembly in cylinder barrel. Install a spanner 
wrench in two (2) holes of rod bearing head and tighten until it is snug 
against the cylinder barrel. 


19. Install two (2) elbows (Item 1) on cylinder manifold. Torque connectors 
to 40—44 ft-lbs. 


20. Lubricate grease fittings with EP lithium based grease. 


Boom Hydraulic Control Valve (Control Manifold System) 


Description 


644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

844C-42 (S/N 101-621) 

8K-42 (S/N 101-220) 

1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 
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The boom hydraulic control valve is located near the middle of the machine 
on the valve plate. It controls fluid flow to the boom hoist and telescope 
cylinders when operating the hoist/telescope joystick control. 


Removal 


Boom Hydraulic Control 
Valve (Control Manifold 
System) 


644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

844C-42 (S/N 101-621) 

8K-42 (SIN 101-220) 

1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 
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# Description # Description 

1 Hydraulic Hoses (Upper) 7 Hose Clamp 

2 Hydraulic Hoses (Lower) 8 Hydraulic Hoses 

3 Hex Head Capscrew 9 Boom Hydraulic Control Valve 
4 Lockwasher 10 Hydraulic Tube 

5 Mounting Bracket 11 Hydraulic Control Manifold 

6 Hydraulic Return Hose 12 Valve Plate 





Fig. 6-18: Boom Hydraulic Control Valve Installation 
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(Ref. Fig. 6-18) The following procedures describes disassembly for the 
boom hydraulic control valve. 


1. Follow preparation procedures as outlined in Section 3. 


2. Install a O-600 psi gauge into the brake diagnostic test port marked 
“BRAKES?” located behind the cab step. 


3. While watching test gauge, press brake pedal numerous times until 
pressure gauge reads 0 psi. Remove test gauge and cap diagnostic 
port. 


For models 644B, 844C, and 1044C, remove roll-back hose tray. 
Thoroughly clean boom hydraulic control valve (Item 9). 


Tag and slowly loosen the two upper hydraulic hose swivel eloows 
(Item 1) from the long connectors. Bleed any remaining oil into a 
suitable container. 


7. Tag and slowly loosen the two lower hydraulic hose swivel elbows 
(Item 2) from the short connectors. Bleed any remaining oil into a 
suitable container. 


8. Loosen the hose clamp (Item 7) securing the hydraulic return hose 
(Item 6) to the elbow on the boom control valve. Disconnect the 
hydraulic return hose. 


9. Tag and slowly loosen both ends of the hydraulic tube (Item 10) Bleed 
any remaining oil into a suitable container. Disconnect the tube from 
both connectors — the one that is attached to the boom control valve 
and the one on the hydraulic control manifold block (Item 11). Remove 
the hydraulic tube. 


10. Tag and slowly loosen the four (4) hydraulic hoses (Item 8) connected 
to the elbows on each end of the boom control valve. Disconnect 
hoses and bleed any remaining oil into a suitable container. Cap all 
hoses and fittings. 


Note: Models 644B and 6K with naturally aspirated engines have a pump 
unloader assembly that uses one (1) elbow and three (3) tees instead of 
four elbows. For these models, it will be necessary to disconnect seven (7) 
hydraulic hoses. 


11. Remove the four (4) each capscrews (Item 3) and lockwashers(Item 4) 
securing the boom control valve to the valve plate (Item 12). 


12. Remove the boom hydraulic control valve to a suitable area for further 
disassembly and overhauling. 
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Boom Hydraulic Control 
Valve (Control Manifold 
System) 


644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

844C-42 (S/N 101-621) 

8K-42 (S/N 101-220) 

1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 


Overhaul 


Boom Hydraulic Control 
Valve (Control Manifold 
System) 


644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

844C-42 (S/N 101-621) 

8K-42 (S/N 101-220) 

1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 
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(Ref. Fig. 6-18) The following procedures describes installation of the 
boom control valve. 


al 


Install boom control valve (Item 9) on valve plate (Item 12) with four (4) 
each hex head capscrews (Item 3) and lockwashers (Item 4). Make 
sure that the last capscrew installed secures the mounting bracket 
(Item 5) to the boom control valve. Tighten capscrews to 55 ft-lbs. 


Clean hydraulic hose and tube ends with solvent and dry with 
compressed air. 


Reconnect the hydraulic hoses (Item 8) to the elbows/tees on both 
ends of the boom control valve. Torque to 235-265 in-lbs. 


Reconnect the hydraulic tube (Item 10) to the two (2) connectors on 
the boom control valve (Item 9) and control manifold block (Item 11). 
Torque to 117-125 ft-lbs. 


Reconnect the hydraulic return hose (Item 6) to the elbow on the boom 
control valve with the hose clamp (Item 7). Tighten until snug. 


Reconnect the two (2) lower hydraulic hose swivel elbows (Item 2) to 
the short connectors on the top of the boom control valve. Torque 
swivel nuts on elbows to 79-88 ft-lbs. 


Reconnect the two (2) upper hydraulic hose swivel elbows (Item 1) to 
the long connectors on the top of the boom control valve. Torque swivel 
nuts on elbows to 79-88 ft-lbs. 


The following overhaul procedure for the boom hydraulic control valve 
assembly is broken down into the following areas: 


Fitting removal 

Boom control valve disassembly 
General overhaul 

Boom control valve reassembly 
Relief valve assembly 

Fitting installation 
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6K-37 — S/N 101-317 
6K-42 — S/N 101-119 
644B-37 — S/N 101-590, 592-666 
644B-42 — S/N 101-207 
8K-42 — S/N 101-220 
844C-42 — S/N 101-621 
10K-42 — S/N 101-106 
10K-54 — S/N 101-103 
1044C-42 — S/N 101-116 
1044C-54 — S/N 101-154 
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Description 








Description 





Boom Control Valve Assembly 
Connector 

Long Connector 

Elbow (Hydraulic Return Hose) 
5 Elbow* 


ROD | * 











O ON O| * 


Elbow* 
Connector (Hydraulic Tube) 
Elbow* 
Elbow 








* This fitting is a tee on models with a pump unloader valve. 


Fig. 6-19: Boom Control Valve Fittings 


(Ref. Fig. 6-19) The following procedure describes removal of fittings on 


the boom control valve. 


1. Remove the four (4) elbows/tees (Items 5, 6, 8, and 9) from the boom 


control valve assembly (Item 1). 


Remove the hydraulic return hose elbow (Item 4). 


3. Remove the two (2) short connectors (Item 2) and two long connectors 


(Item 3) on the top of the boom control valve. 


4. Remove the hydraulic tube connector (Item 7) on the side of the boom 


control valve. 


5. Clean all fittings with solvent and dry with compressed air. Inspect 


fittings, including O-rings, for damage and replace if necessary. 
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# Description # Description 
1 Socket Head Capscrew 10 O-ring 

2 Retainer 11 Spool Retainer 

3 Spool Cap 12 O-ring 

4 Socket Head Shoulder Capscrew ||13 Spool Housing 

5 Flatwasher 14 O-ring 

6 Spring 15 Spool Cap 

7 Spacer 16 Retainer 

8 Flatwasher 17 Socket Head Capscrew 
9 Spool 











Fig. 6-20: Control Valve Components 


(Ref. Fig. 6-20) The following procedure describes disassembly of the 
control valve. All steps will need to be completed for both valves. 


1. Loosen the two (2) socket head capscrews (Item 1). Remove the 
capscrews and retainer (Item 2). 


2. Remove the spool assembly (Items 3 thru 12) from the spool housing 


(Item 13). 


3. Unscrew the spool cap (Item 3) from the spool retainer (Item 11). 


Remove cap and retainer from the spool subassembly (Items 4 thru 9). 


Note: Further disassembly of the spool subassembly (Items 4 thru 9) may not 
necessary for cleaning purposes. Disassemble this subassembly only if 
parts are damaged or there is excessive contamination. 


4. Loosen and remove the two (2) socket head capscrews (Item 17). 


5. Remove retainer (Item 16) and spool cap (Item 15) including O-ring 


(Item 14). 
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6. Remove the two (2) O-rings (Items 10 and 12) from the spool retainer 
(Item 11) and the O-ring (Item 14) from the spool cap (Item 15). 
Discard all O-rings. 


7. Clean all removed parts with solvent and dry with compressed air. 
Inspect for damage and replace if necessary. 


Note: The spool (Item 9) and the spool housing (Item 13) cannot be purchased 
separately. If they are damaged, purchase of an entire valve section is 
necessary. 


8. Lubricate and install new O-ring (Item 14) on spool cap (Item 15). 


9. Install new O-rings (Items 10 and 12) on the spool retainer (Item 11). 
Lubricate each O-ring before installing it. 


10. Install the spool retainer (Item 11) on the spool subassembly (Items 4 
thru 9). 


11. Screw the spool cap (Item 3) into the spool retainer. Torque spool cap 
to 154-166 ft-lbs. 


12. Set aside this assembly and continue with “General Overhaul” . 
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# Description # Description 
1 Hex Nut 9 Spool Housing 

2 Hex Nut 10 Plug 

3 Tie Rod 11 O-ring 

4 Tie Rod 12 Inlet Section Housing 
5 Outlet Section Housing 13 Relief Valve Assembly 
6 O-ring 14 Hex Nut 

7 Spring 15 Hex Nut 

8 Poppet 








Fig. 6-21: Boom Hydraulic Control Valve Assembly 
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(Ref. Fig. 6-21) The following procedure describes disassembly and 
overhaul of the boom hydraulic control valve assembly. 


1. 
2. 


13: 
14. 


Boom Control Valve Reassembly 





Loosen and remove three (3) hex nuts (Items 14 and 15). 


Remove three (3) tie rods (Items 3 and 4) with remaining three (3) hex 
nuts (Items 1 and 2). 


Separate the four (4) sections — outlet housing (Item 5), two (2) spool 
housings (Item 9) and inlet housing (Item 12). 


Remove the two (2) each springs (Item 7) and poppets (Item 8). 
Remove the three (3) O-rings (Item 6) between sections and discard. 


Remove the plug (Item 10) and O-ring (Item 11) from the inlet section 
housing (Item 12). Discard the O-ring. 


Remove the relief valve assembly (Item 13) and set aside for further 
disassembly. 


Clean all remaining parts with solvent and dry with compressed air. 
Inspect and replace any damaged parts. 


Lubricate new O-ring (Item 11) and install it on plug (Item 10) Install 
plug on inlet section housing (Item 12). Torque plug to 85—95 ft-lbs. 


. Lubricate three (3) new O-rings (Item 6) and install them on the two (2) 


spool housings (Item 9) and inlet section housing (Item 12). 


. Install three (3) tie rods (Items 3 and 4) with hex nuts (Items 1 and 2) in 


the outlet section housing. 


. Install spring (Item 7) and poppet (Item 8) in each spool housing before 


installing them on the tie rods. 
Install inlet section housing (Item 12) on tie rods. 


Install the remaining three (3) hex nuts (Items 14 and 15) onto the ends 
of the tie rods. Torque smaller two nuts (Item 15) to 48 ft-lbs and the 
larger nut (Item 14) to 74 ft-lbs. 


(Ref. Fig. 6-20) The following procedure describes reassembly of the 
boom control valve. All steps will need to be completed for both valves. 


A: 


4. 


Install the spool cap (Item 15), retainer (Item 16), and the two (2) 
socket head capscrews (Item 17) onto the spool housing (Item 13). For 
final tightening of the capscrews, torque to 50 in-lbs. 


Install the spool assembly (Items 3 thru 12) into the spool housing 
(Item 13). 


Install the retainer (Item 2) and two (2) socket head capscrews (Item 1) 
onto the spool housing. For final tightening of the capscrews, torque to 
50 in-lbs. 


Disassemble relief valve assembly as described below. 
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5 


x 
A\\ 

















~ 
© 
Bo is 
Q 17 
16 
# Description # Description 
1 O-ring 11 O-ring 
2 Valve Body 12 Plug 
3 Poppet 13 Poppet 
4 Poppet 14 Spring 
5 Backup Ring 15 Adjusting Screw 
6 O-ring 16 O-ring 
7 Piston 17 Hex Nut 
8 Spring 18 O-ring 
9 O-ring 19 Rounded End Nut 
10 Backup Ring 




















Fig. 6-22: Relief Valve Assembly 


(Ref. Fig. 6-22) The following steps are required to overhaul the relief valve 
assembly. 


1. Loosen and remove the rounded end nut (Item 19) with O-ring 
(Item 18) from the adjusting screw (Item 15). 


2. Loosen and remove the hex nut (Item 17) with O-ring (Item 16) from 
the adjusting screw (Item 15). 


3. Loosen and remove the plug assembly (Items 8 thru 12) from the valve 
body assembly (Items 1 thru 7). 


Remove spring (Item 8) from plug (Item 12). 
Remove the adjusting screw (Item 15), spring (Item 14), and poppet 
(Item 13) from plug. 

Note: Record the number of turns that the adjusting screw was turned out. 


6. Remove the poppet assembly (Items 3 thru 7) from the valve body 
(Item 2). 
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7. Remove piston (Item 7) and poppet (Item 4) from poppet (Item 3). 


8. Remove O-ring (Item 1) from valve body (Item 2), the backup ring 
(Item 5) and O-ring (Item 6) from the poppet (Item 4), and the two 
O-rings (Items 9 and 11) and backup ring (Item 10) from the plug 
(Item 12). 


9. Discard all O-rings, backup rings, and springs. 
10. Clean all remaining parts with solvent and dry with compressed air. 
Inspect and replace any damaged parts. 


Note: Only two poppets (Items 4 and 13) and the two nuts (Items 17 and 19) can 
be purchased individually. Damage to the other parts (Items 2, 3, 7, 12, and 
15) will require replacement of the entire relief valve assembly. 


11. Obtain new O-rings, backup rings, and springs from seal and spring 
kit. Lubricate each O-ring before installing it. 


12. Install large O-ring (Item 11) on plug (Item 12) near the hex head. 
Install the backup ring (Item 10) and O-ring (Item 9) on the end of the 
plug in order shown in Fig. 6-22. 


13. Install spring (Item 8) into plug (Item 12). 
14. Insert the poppet (Item 13), spring (Item 14), and adjusting screw 
(Item 15) into the end of the plug (Item 12). 
Note: Refer to notes made during disassemble and tighten the adjusting screw 
the same number of turns as when removed. 


15. Install backup ring (Item 5) and O-ring (Item 6) on poppet (Item 4) in 
order shown in Fig. 6-22. 


16. Installed poppet (Item 4) and piston (Item 7) into poppet (Item 3) and 
install this assembly into the valve body (Item 2). 


17. Reconnect the valve body (Item 2) to the plug (Item 12). Torque the 
plug to 43-53 ft-lbs. 


18. Install O-ring (Item 1) on valve body (Item 2). 


19. Insert O-ring (Item 16) into the hex nut (Item 17) and install it on the 
adjusting screw. Torque to 205-235 in-lbs while making sure that 
adjusting screw position does not change. 


20. Insert the O-ring (Item 18) into the rounded end nut (Item 19) and 
install it on the adjusting screw. Torque to 205-235 in-lbs. 


21. Install the assembled relief valve (Fig. 6-21, Item 13) on the inlet 
section housing (Fig. 6-21, Item 12). Torque valve body (Item 2) to 33 
ft-lbs. 


22. Perform a pressure test of the relief valve 


Fitting Installation and Pressure Check 





(Ref. Fig. 6-19) The following steps are required to install fittings on the 
boom control valve. 
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1. Install the four (4) elbows/tees (Items 5, 6, 8, and 9) on the ends of the 
valves sections in the control valve assembly (Item 1), making sure 
that they are positioned vertically so that the hydraulic hoses can be 
easily reconnected through the holes in the valve plate. Torque to 
25-29 ft-lbs. 


2. Install the hydraulic return elbow (Item 4) and torque to109—121 ft-lbs. 


Install the short connector (Item 2) and long connector (Item 3) into the 
top of the control valves and torque the connectors to 105-115 ft-lbs. 


4. Install the hydraulic tube connector (Item 7) into the side of the inlet 
section housing of the control valve assembly (Item 1) and torque to 
154-166 ft-lbs. 


5. Perform a pressure test of the relief valve. 


Selector Valve (Control Manifold System) 


Description 


644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) Ra 
6K-37 (S/N 101-317) 
6K-42 (S/N 101-119) 
844C-42 (S/N 101-621) 
8K-42 (S/N 101-220) 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 
10K-42 (S/N 101-106) 
10K-54 (S/N 101-103) 


J1178 





Fig. 6-23: Selector Valve — Models with Control Manifold Hydraulics 


The 6-port circuit selector valve (directional control valve) is located on the 
valve plate near the center of the machine. It directs fluid to the control 
valve when the joystick is activated. The 6-port selector valve directs the 
flow of hydraulic oil from the joystick controller to the appropriate control 
valve section. The solenoids are used to change the flow of oil from one 
control valve section to the other. 
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Removal 


Selector Valve (Control 
Manifold System) 


644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

844C-42 (S/N 101-621) 

8K-42 (S/N 101-220) 

1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 
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oak WND | * 


Description # Description 
Hydraulic Hose 7 Lockwasher 
Hydraulic Hose (Joystick) 8 Nut 
Hydraulic Hose 9 Lockwasher 


Capscrew 
Selector Valve 
Mounting Bracket 


0 Capscrew 
1 Joystick Wire Harness 

















Fig. 6-24: Selector Valve Installation — Models with Control Manifold 
Hydraulics 


(Ref. Fig. 6-24) The following steps are required to remove the selector 
valve in models with a control manifold hydraulic system. 


1. 
2. 


OO 


Follow preparation procedures as outlined in Section 3 of this manual. 


Install brake pressure diagnostic port test gauge into brake diagnostic 
port. 


While watching test gauge, press and release the brake pedal 
numerous times until pressure gauge reads O psi. Remove test gauge 
from diagnostic port. 


For 644B, 844C, and 1044C models, remove rollback hose tray. 
To avoid contamination of the system, clean selector valve. 
Disconnect joystick wiring harness (Item 11) from selector valve. 


Tag and loosen six (6) hydraulic hoses (Items 1, 2 and 3) and bleed 
any remaining oil into a suitable container. Disconnect hoses. Cap 
fittings and hoses. 
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8. Remove two (2) each nuts (Item 8), lockwashers (Item 7), and 
capscrews (Item 4) securing selector valve (Item 5) to the mounting 
bracket (Item 6). 


9. Take selector valve and mounting hardware to a suitable area for 
cleaning and further disassembly. 


10. Clean mounting hardware with solvent. Dry with compressed air, 
inspect for damage, and replace as necessary. 


Installation 


Selector Valve (Control 


Manifold System) 
644B-37 (S/N 101-590, 592-666) (Ref. Fig. 6-24) The following steps are required to install the selector 
644B-42 (S/N 101-207) valve in models with a control manifold hydraulic system. 


6K-37 (S/N 101-317) 
6K-42 (S/N 101-119) 


8440-42 (SIN 101-621) Note: If the mounting bracket was removed, mount it to the valve plate with two 
8K-42 (S/N 101-220) (2) each capscrews (Item 10) and lockwashers (Item 9). Torque the 
1044-42 (S/N 101-116) capscrews to 75 in-lbs. 

ee 1. Secured the selector valve (Item 5) to the mounting bracket (Item 6) 


10K-42 (S/N 101-106) ; 
10K-54 (SIN 101-108) with two (2) each capscrews (Item 4), lockwashers (Item 7), and nuts 


(Item 8) making sure that the grounding wires are secured to the 
bracket with the mounting hardware. Torque the nuts to 50 in-lbs. 


Note: If the mounting bracket was removed, mount it to the valve plate with two 
(2) each capscrews and lockwashers. Torque the capscrews to 75 in-lbs. 


2. Reconnect six (6) hydraulic hoses (Items 1, 2 and 3) to respective 
elbows. Torque hydraulic hose swivel nuts to 130—150 in-lbs. 


3. Reconnect joystick wiring harness (Item 11) to selector valve. 
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Overhaul 


Selector Valve (Control 
Manifold System) 


644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

844C-42 (S/N 101-621) 

8K-42 (S/N 101-220) 

1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 
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# Description # Description 
1 Nut 9 Orifice 

2 Name Plate 10 Valve Body 

3 Coil Housing 11 O-ring 

4 Solenoid Coil 12 Backup Ring 

5 Cover Plate 13 Backup Ring 

6 Long Elbow 14 O-ring 

7 Elbow 15 O-ring 

8 O-ring Plug 16 Solenoid Cartridge 





Fig. 6-25: Selector Valve Assembly — Models with Control Manifold 
Hydraulics 


(Ref. Fig. 6-25) The following steps describe disassembly and overhaul of 
the selector valve assembly in models with a control manifold hydraulic 
system. 


1. Loosen and remove two (2) long elbows (Item 6). 
2. Loosen and remove four (4) remaining elbows (Item 7). 


3. Remove two (2) each O-ring plugs (Item 8) and orifices (Item 9) from 
valve body (Item 10). 


4. Loosen and remove nut (Item 1) from solenoid cartridge (Item 16). 


Remove name plate (Item 2), coil housing (Item 3), solenoid coil 
(Item 4), and cover plate (Item 5) from solenoid cartridge. 
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6. 


Remove O-rings and backup rings (Items 11, thru 15) from solenoid 
cartridge. Discard O-rings and backup rings. 


Repeat Step 4 thru Step 6 for the other solenoid valve assembly. 


Clean all remaining parts with solvent and dry with compressed air. 
Visually inspect the valve body to make sure all cavities are free of 
contamination including burrs and chips as well as pieces of O-rings. 
Inspect for all parts for damage and contamination; replace as 
necessary. 


Note: The name plate (Item 2) and valve body (Item 10) are not sold separately. 


10. 


11. 


12. 


13. 


Should these items need replacement, it will be necessary to purchase a 
complete solenoid valve assembly. 


Obtain seal kit. Lubricate each O-ring and backup ring before installing 
it. 

Install O-rings and backup rings installed in descending order on each 
solenoid cartridge (Item 16). Install largest O-ring (Item 15) against the 
hex of the solenoid cartridge. Install O-ring (Item 14) and backup ring 

(Item 13) near the center of the solenoid cartridge. Install backup ring 
(Item 12) and O-ring (Item 11) near the end of the solenoid cartridge. 


Check cartridges for any visible contamination. Dip each cartridge in 
clean oil up to the O-ring (Item 15) before installing it in the valve body. 


Install cartridges on valve body (Item 10). Torque each cartridge to 
35-40 ft-lbs. 


Install cover plate (Item 5), solenoid coil (Item 4), coil housing (Item 3), 
name plate (Item 2), and nut (Item 1) on each solenoid cartridge. 
Torque nut to 4—6 ft-lbs. 


CAUTION: Maintain a 4-6 ft-lbs. maximum torque on valve tube nut 


14. 


15: 


16. 


17. 


(Item 1). Overtightening may cause valve failure. 
Install two (2) orifices (Item 9) in valve body. Torque orifices to 
30-40 in-lbs. 


Install two (2) O-ring plugs (Item 8) in valve body. Torque plugs to 
210-230 in-lbs. 


Install eloows (Item 7) in ports P1, P2, A1 and B1 of valve body. Torque 
elbows to 160-180 in-lbs. 


Install long elbows (Item 6) in ports B3 and A3 of valve body. Torque 
elbows to 160—180 in-lbs. 
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Selector Valve (Mid-Inlet System) 


Description 


644B-37 (S/N 591, 667-) 
644B-42 (S/N 208-) 
6K-37 (S/N 318-) 

6K-42 (S/N 120-) 
844C-42 (S/N 622-) 
8K-42 (S/N 221-) 
1044C-42 (S/N 117-) 
1044C-54 (S/N 155-) 
10K-42 (S/N 107-) 
10K-54 (S/N 104-) 


J1181 





Fig. 6-26: Selector Valve — Models with Mid-Inlet Hydraulics 


The 6-port circuit selector valve (directional control valve) is located on the 
valve plate near the center of the machine. It directs fluid to the control 
valve when the joystick is activated. The 6-port selector valve directs the 
flow of hydraulic oil from the joystick controller to the appropriate control 
valve section. The solenoids are used to change the flow of oil from one 
control valve section to the other. 
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Removal 


Selector Valve (Mid-Inlet 
System) 


644B-37 (S/N 591, 667-) 
644B-42 (S/N 208-) 
6K-37 (S/N 318-) 

6K-42 (S/N 120-) 
844C-42 (S/N 622-) 
8K-42 (S/N 221-) 
1044C-42 (S/N 117-) 
1044C-54 (S/N 155-) 
10K-42 (S/N 107-) 
10K-54 (S/N 104-) 
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Description 
Lockwasher 
Nut 
Hydraulic Hoses 
Hydraulic Hoses 


Description 
Selector Valve 
Hydraulic Hoses (Joystick) 
Capscrew 
Joystick Wiring Harness 














CON OD oO] # 








OND +| * 








Fig. 6-27: Selector Valve Installation — Models with Mid-Inlet Hydraulics 


(Ref. Fig. 6-27) The following steps are required to remove the selector 
valve in models with a mid-inlet hydraulic system. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 


2. Install brake pressure diagnostic port test gauge into brake diagnostic 
port. 


3. While watching test gauge, press and release brake pedal numerous 
times until pressure gauge reads 0 psi. Remove test gauge from 
diagnostic port. 


For 644B, 844C, and 1044C models, remove roll-back hose tray. 
To avoid contamination of the system, clean selector valve. 


Disconnect joystick wiring harness (Item 8) from selector valve. 


Re Oh 


Tag and loosen six (6) hydraulic hoses (Items 3, 4, and 6) and bleed 
any remaining oil into a suitable container. Disconnect hoses. Cap 
fittings and hoses. 


8. Remove two (2) each nuts (Item 1), lockwashers (Item 2), and 
capscrews (Item 7) securing selector valve (Item 5) to the valve plate. 


9. Take selector valve and mounting hardware to a suitable area for 
cleaning and further disassembly. 


10. Clean mounting hardware with solvent. Dry with compressed air, 
inspect for damage, and replace as necessary. 
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Selector Valve (Mid-Inlet 
System) 


644B-37 (S/N 591, 667-) 
644B-42 (S/N 208-) 
6K-37 (S/N 318-) 

6K-42 (S/N 120-) 
844C-42 (S/N 622-) 
8Kk-42 (S/N 221-) 
1044C-42 (S/N 117-) 
1044C-54 (S/N 155-) 
10K-42 (S/N 107-) 
10K-54 (S/N 104-) 


Overhaul 


Selector Valve (Mid-Inlet 
System) 


644B-37 (S/N 591, 667-) 
644B-42 (S/N 208-) 
6K-37 (S/N 318-) 

6K-42 (S/N 120-) 
844C-42 (S/N 622-) 
8Kk-42 (S/N 221-) 
1044C-42 (S/N 117-) 
1044C-54 (S/N 155-) 
10K-42 (S/N 107-) 
10K-54 (S/N 104-) 
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(Ref. Fig. 6-27) The following steps are required to install the selector 
valve in models with a mid-inlet hydraulic system. 


1. Secured the selector valve (Item 5) to the valve plate with two (2) each 
capscrews (Item 7), lockwashers (Item 2), and nuts (Item 1). Torque 
nuts to 50 in-lbs. 


2. Reconnect four (4) hydraulic hoses (Items 3 and 6) to respective 
elbows at ports A3, B3, P1, and P2 on selector valve. Torque hydraulic 
hose swivel nuts to 130-150 in-lbs. 


3. Install two (2) hydraulic hoses (Item 4) to ports A1 and B1 on selector 
valve and torque hose swivel nuts to 130-150 in-lbs. 


4. Reconnect joystick wiring harness (Item 8) to selector valve. 


























# Description # Description 
1 Nut 7 Backup Rings 

2 Coil 8 O-ring 

3 Solenoid Valve 9 Connector 

4 O-ring 10 Valve Body 

5 Backup Rings 11 Orifice 

6 O-ring 12 O-ring Plug 








Fig. 6-28: Selector Valve Assembly — Models with Mid-Inlet Hydraulics 


(Ref. Fig. 6-28) The following steps describe disassembly and overhaul of 
the selector valve assembly in models with a mid-inlet hydraulic system. 
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oo. Gg, 


Pa 


10. 


11. 
12. 


13. 
14, 


15. 


Loosen and remove four (4) connectors (Item 9) from valve body 
(Item 10). 


Loosen and remove two (2) each O-ring plugs (Item 12) and orifices 
(Item 11). 


Loosen and remove nut (Item 1) from solenoid valve (Item 3). 
Remove coil (Item 2) from solenoid valve. 
Loosen and remove solenoid valve from valve body. 


Remove O-rings and backup rings (Items 4 thru 8) from solenoid valve. 
Discard O-rings and backup rings. 


Repeat Step 3 thru Step 6 for the other solenoid valve. 


Clean all remaining parts with solvent and dry with compressed air. 
Visually inspect the valve body to make sure all cavities are free of 
contamination including burrs and chips as well as pieces of O-rings. 
Inspect for all parts for damage and replace as necessary. 


Obtain seal kit. Lubricate each O-ring and backup ring before installing 
it. Install O-rings on each solenoid valve in descending order, making 
sure the largest is installed first and the smallest last. Make sure that 
O-rings (Items 6 and 8) are installed between their backup rings. 


Check valves for any visible contamination. Dip each valve in clean oil 
up to the largest O-ring (Item 4) before installing it in the valve body. 


Install valves on valve body (Item 10). Torque each valve to 20 ft-lbs. 


Install coil (Item 2) on solenoid valve with nut (Item 1). Torque nut to 
5 ft-lbs. 


Install two (2) orifices in the valve body. Torque orifices to 30—40 in-lbs. 


Install two (2) O-ring plugs in valve body. Torque plugs to 
125-145 in-lbs. 


Install four (4) connectors in ports A3, B3, P1, and P2. Torque 
connectors to 160—180 in-Ibs. 
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Problem 


. Boom fails to 
extend or retract 


A. 


Probable Cause 


Broken hydraulic line(s) 
and/or connection leaks 


. Faulty extension cylinder 


OO 


Solution 


. Replace hydraulic 


tube(s)/hose(s) and/or 
tighten loose connections. 


. Repair extension cylinder 


Reference 








C. Broken chains or chain seals. 
connections C. Repair or replace chains. 
. Boom fails to raise | A. Broken hydraulic line(s) A. Replace hydraulic 


or lower 


and/or connection leaks 


. Faulty hoist cylinder(s) 
. Faulty components in 


raise/lower hydraulic 
circuitry 


hose(s)/tube(s) and/or 
tighten loose connections. 


. Repair cylinder seals. 
. Repair or replace damaged 


components. 





. Excessive boom 
pivot pin or cylinder 
pivot pin wear 


A. 


Failure to grease at regular 
intervals 


. Worn bushings 


A 


. Replace worn pins and 


lubricate at recommended 
intervals. 


. Replace bushings and 


lubricate at recommended 
intervals. 





. Excessive Slide 
Pad Wear 


A 


. Improper shimming of slide 


pads 


. Contaminated or rusted 


slide pad sliding surfaces 
after long term storage 


A 


B 


. Make proper shim 


adjustments. 


. Clean and lubricate slide 


pad sliding surfaces. 


See page 6-52, and 
page 6-61 (2-section), 
page 6-91 (3-section), or 
page 6-147 (4-section). 


See page 6-50. 





. Jerky boom extend 
or retract functions 


A 


. Chains out of adjustment 


A 


. Readjust chains. 








. Excessive Chain 
Wear 





. Chains out of adjustment 
. Improper chain lubrication 





A 


. Replace and readjust 


chains. 


. Replace chain(s) and 


lubricate at recommended 
intervals. 
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Boom Slide Pads — General 


Description 
Within the slide boom assemblies, there art two classifications of slide 
pads: 
¢ Load Bearing Slide Pads 
Load bearing slide pads are located at the front and on the bottom of 
any boom section that contains another section. Load bearing pads 


are also located on the top rear of a boom section that is placed inside 
another section. 


Non-Load Bearing Slide Pads 


Non-load bearing slide pads are located at the front and on the top of a 
boom section that contains another section. Pads that are located at 
the rear and on the bottom of a boom that fits inside of another or any 
pads that are located on a side of any boom section are also non-load 
bearing slide pads. 


HP 


Full Chamfer 
of New Pad 


I 


Fig. 6-29: Load Bearing Pad 


Slide Pad Inspection 





J1035 


(Ref. Fig. 6-29) Except for the lower slide pads located at the rear of the 
middle boom on 3-section booms, all other slide pads have a chamfer on 
each end of the top side (the side that wears). The depth of this chamfer 
varies, depending on the part number, and shows the amount of usable 
pad remaining. 
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Slide Pads with Chamfers 





Less Chamfer 


J1036 
Fig. 6-30: Pad Worn, But Still OK 


(Ref. Fig. 6-30) Inspect all pads weekly for condition and amount of 
chamfer wear. As a pad wears, the chamfer will get smaller. As long as a 
portion of the chamfer is visible, the pad is OK and does not need to be 
replaced. 


No Chamfer —— 


Fig. 6-31: Pad Must Be Replaced 
(Ref. Fig. 6-31) When the chamfer is gone, the pad must be replaced. 


Important: Never use a boom slide pad that has worn past the chamfer. The 
boom will be damaged. 


Nut Inserts 





J1038 


Fig. 6-32: Bolted Boom Slide Pad 


(Ref. Fig. 6-32) Chamfered slide pads that have nut inserts are secured to 
the boom with capscrews, lockwashers (spring and/or star), and 
flatwashers (if needed). 
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Slide Pads without Chamfers 





New Slide Pad 


So 
Lo 9/16" Minimum 
q J1184 


Fig. 6-33: Slide Pad Without Chamfers — 3 and 4-Section Boom 








— 
= 
| 


(Ref. Fig. 6-33) The lower slide pads, located at the rear of the middle 
boom on 3-section booms and at the rear of the middle (rear) boom on 
4-section booms, do not have chamfers. It will be necessary to measure 
the thickness of these slide pads to ensure that they are a minimum of 
9/16". 


Lubrication 


Load bearing pad slide areas must be greased at least monthly. Working 
conditions and heavy usage may warrant greasing more often. 


Fully extend and lower the boom, then apply a thin coat of EP Lithium 
based grease on exposed pad slide areas. Retract the boom fully and use 
the grease fittings provided at the rear of the boom section(s) for 
lubricating those areas. 


Slide Area Surface Finish 


The areas on each boom section where the main load bearing pads slide 
must be smooth and free of nicks and scratches. Rough surfaces will 
greatly reduce the service life of slide pads. The general rule is: if you can 
catch your fingernail on a scratch, it must be repaired. 


Damaged areas that are 0.030" deep or less may be repaired by blending 
the area smooth. Grind just enough material away to remove the damage, 
then blend the area using fine sand paper. See Fig. 6-34 and Fig. 6-35. 


Damage greater than 0.030" deep must be filled with weld and ground 
smooth. 
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Another option is to install/replace boom wear strips. Contact the JLG 
Service Department or your dealer for information about available wear 
strips. 





0.030" Max. 


J1040 


Fig. 6-34: Damaged Slide Surface 





Fig. 6-35: Slide Surface Repair 
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Replacing and Shimming Boom Slide Pads — General 





Lockwas 
her 







Pad 


Te Capscrew 





J1019 


OZ 


Fig. 6-36: Slide Pad Installation (2-Section Shown) 


(Ref. Fig. 6-36) As boom pads wear, it becomes necessary to install or 
remove shims to maintain the correct clearances. Specific instructions and 
clearances for 2-section, 3-section, and 4-section booms are provided on 
following pages. 


Usually, the main load bearing pads (caged pads) are the only pads that 
will need shimming. The other pads are not normally subjected to heavy 
wear. 


Position this edge just below 


lower limit of pad chamfer. 
Lower Limit of Pad 


Chamfer 


Pad 









Retaining Block 


Se 
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Fig. 6-37: Positioning Retaining Block 


(Ref. Fig. 6-37) After shimming caged pads, the retaining block must be 
correctly positioned to prevent possible damage to the boom. 
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Adding or removing shims from bolted pads may require a different 
capscrew length or washer selection. 





Washer 








Lockwasher 


Capscrew 
Nut Insert 


a 
Pad Number 
39023A 0.28"—0.33" 
39024A 0.39"-0.44" 
39530A 0.39"—0.44" 
39594A 0.39"—0.44" 
39604A 0.21"-0.26" 
Dimension A 
J1034, 


Fig. 6-38: Determining Capscrew Length 





(Ref. Fig. 6-38) Select a combination of capscrew length, flatwasher (if 
needed), and lockwasher (spring and/or star) to obtain the required 
dimension (Dimension A). This dimension will ensure that the capscrew 
will not protrude past the nut insert and cause boom damage. See 

Fig. 6-39. Capscrews that can be purchased from JLG come in three (3) 
lengths (3/4", 1", and 1-1/4"). 


Clearance is measured from under the capscrew head to the lockwasher. 
A lockwasher must always be used under the capscrew head. 


Apply nonpermanent thread locking compound to the first few threads of 
the capscrew before final installation. 


Boom 


Se IN 





Bolted Pad 


Bolt 
Nut Insert 


J1034 


Fig. 6-39: Correctly Installed Capscrew 


(Ref. Fig. 6-39) The end of the installed capscrew should be flush with, or 
just beneath, the inner edge of the nut insert. 
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Quick Attach 


Description 











J1004 





Fig. 6-40: Quick Attach Rear View 


(Ref. Fig. 6-40) The quick attach is designed for easy connection and 
disconnection of various attachments. By pulling the release handle, 
attachments can be easily interchanged. 


Disconnecting an Attachment 

1. Come to a complete stop on flat, level ground. 
Set the park brake. 
Raise the boom so attachment clears the ground. 
Extend the boom a short distance. 
Lower the boom to rest the attachment on level ground. 
Shut off engine. 


a oe oe a 


Disconnect attachment hydraulic lines (if equipped). 








J1014 


Fig. 6-41: Release Handle 
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8. Pull release handle (7) back. 


(© 


Fig. 6-42: Lock Plate 


9. The lock pin (2) should engage the attachment, clearing the lock plate 
(3) from the attachment stop (4). 

















J1007 


Fig. 6-43: Rotating Quick Attach Downwards 


10. Start the engine. Fully rotate quick attach (5) downwards by using the 
attachment tilt control. 





J1008 


Fig. 6-44: Lowering Boom 


11. Lower boom enough to clear quick attach pivot pin (6) from attachment 


(7). 
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Fig. 6-45: Retracting Boom 
12. Retract the boom until quick attach (5) is clear of attachment (7). 


Connecting an Attachment 





J1015 


Fig. 6-46: Extending Boom 


1. With quick attach (5) rotated fully downwards, extend the boom until 
quick attach pivot pin (6) is properly aligned underneath the 
attachment (7). 





J1016 


Fig. 6-47: Raising Boom 


2. Raise the boom to engage the quick attach pivot pin (6) with the 
attachment (7). 
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Fig. 6-48: Rotating Quick Attach Forward 
3. Rotate the quick attach (5) upwards to engage the attachment (7). 
4. Shut off engine. 





CI : 


Fig. 6-49: Lock Plate Engaged 


5. Check to see that the lock plate (3) is engaged ahead of the 
attachment stop (4). 


, AWARNING 


SECURELY CONNECTED 








TO QUICK ATTACH. 


PMN ne a 
AND CAUSE SERIOUS 
PERSONAL INJURY OR 
DEATH! 








W1048 











6. Connect attachment hydraulic hoses (if equipped). 
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Removal 


Quick Attach 


6-58 


1. Disconnect attachment from quick attach. 


2. Fully retract boom and transfer carriage (if equipped), level quick 
attach and lower boom to ground. 


3. Set park brake, lock shift selector in NEUTRAL position, shut off 
engine and remove ignition key from switch. Block all wheels. 


Qn 





J1067 














# Description # Description 

1 Quick Attach 4 Lockwasher 

2 Pivot Pin 5 Lock Pin 

3  capscrew 6 Front Carriage Tilt Cylinder 

















Fig. 6-50: Lower Pivot of Carriage Tilt Cylinder 


4. (Ref. Fig. 6-50) Remove capscrew (Item 3), lockwasher (Item 4), and 
lock pin (Item 5) from lower pivot pin (Item 2) of front carriage tilt 
cylinder (Item 6). Remove pivot pin from quick attach (Item 1). 
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Quick Attach 


Boom and Transfer 
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# Description # Description 
1 Pivot Pin 4 Nut 

2 Capscrew 5 Shim 

3 Lockwasher 6 Quick Attach 














Fig. 6-51: Quick Attach Pivot 


(Ref. Fig. 6-51) Remove nut (Item 4), lockwasher (Item 3), and 
capscrew (Item 2) from quick attach pivot pin (Item 1). 


Remove quick attach pivot pin and shims (Item 5) (if installed). 


Clean and inspect all parts for condition and wear. Replace as 
necessary. 


Align quick attach (Item 6) to boom. Check gaps between quick attach 
and boom. Select shims to center quick attach on boom. 


(Ref. Fig. 6-51) Install quick attach pivot pin (Item 1) and shims 
(Item 5). Secure pivot pin with capscrew (Item 2), lockwasher (Item 3), 
and nut (Item 4). 


(Ref. Fig. 6-50) Align rod-end of front carriage tilt cylinder with quick 
attach. Install pivot pin and secure with lock pin, lockwasher, and 
capscrew. 


Lubricate grease fittings with EP lithium based grease. 
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Boom Angle Inclinometer 


Description 


Poy © 
T Y V] 0 ca 


aE j e 
ae eg 
Oo 





(Ref. Fig. 6-52) The boom angle inclinometer is located near the front of 
the outer boom section. 


The boom angle inclinometer shows the angle of the boom relative to level 
ground. This indicator is used with the boom extension indicator, transfer 
carriage extension indicator (if equipped), and machine load chart to 
determine correct boom lifting capacities. 


Replacement 


J1176 


























# Description # Description 
1 Boom Angle Inclinometer 3  Starwasher 
2  Flatwasher 4 Round Head Screw 








Fig. 6-53: Boom Angle Inclinometer Installation 


1. Remove two (2) each round head screws (Item 4), starwashers 
(Item 3), and flatwashers (Item 2) along with the boom angle indicator 
(Item 1) from the boom. 


Discard old boom angle inclinometer. 
Clean and inspect hardware for damage and replace as necessary. 


Install new boom angle inclinometer with two (2) each flatwashers, 
starwashers, and round head screws. Tighten screws until snug. 
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2-Section Boom 


Description 


J1150 





Fig. 6-54: 2-Section Boom 


The 2-section boom is used on 644B-37 and 6K-37 models. It is a slide 
boom with a 37 foot maximum lift height. The maximum forward reach on 
the 644B-37 is 27 feet and the 6K-37 has a maximum reach of 20 feet. 


Shimming Procedures 


2-Section Boom 





NOTE: Items 1 and 3 are load bearing pads 


J1021 





# Description # Description 


1 Boom Pad, 9/16" Thick x 2" Wide 3 Boom Pad, 3/4" Thick x 2" Wide 
2 Boom Pad, 9/16" Thick x 2" Wide 





























Fig. 6-55: Boom Slide Pad Locations, 2-Section Boom 
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1. Park machine on firm, level surface and apply park brake. Level the 
frame. Level and fully retract the boom. Shut off engine. 


2. Determine if all boom slide pads are serviceable. (See “Slide Pad 
Inspection” on page 6-48) Have replacement pads ready as required. 





0.625'—0.688" 


(5/8"—1 1/16") 





Fig. 6-56: Boom Section Gaps — Front of 2-Section Boom 


3. (Ref. Fig. 6-56) Measure the gap between boom sections at both 
upper pads. If the dimensions are not within the specified range, 
proceed to Step 4. If the dimensions are within the specified range, 
proceed to Step 5. 
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Install shim(s) under 
these pads 


J1046 


Fig. 6-57: Lower Shim Installation — Front of 2-Section Boom 


4. (Ref. Fig. 6-57) Install/remove shim(s) under indicated pads to obtain 
clearance specified in Step 3. 








0.063"—0.125" Install shim(s) 
(1/16"—-1/8") gap under these pads 
between boom and 
pads 








Fig. 6-58: Upper Shim Installation — Front of 2-Section Boom 


5. (Ref. Fig. 6-58) Install/remove shim(s) under indicated pads to obtain 
specified clearance. 
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0.813'—0.875" 
(13/16"-7/8") 


J1047 








Fig. 6-59: Boom Section Gaps — Rear of 2-Section Boom 


6. (Ref. Fig. 6-59) Measure the gap between boom sections at both 
upper pads. If the dimensions are not within the specified range, 
proceed to Step 7. If the dimensions are within the specified range, 
proceed to Step 8. 


Install shim(s) 
under these pads 


J1048 





Fig. 6-60: Lower Shim Installation — Rear of 2-Section Boom 


7. (Ref. Fig. 6-60) Install/remove shim(s) under indicated pads to obtain 
clearance specified in Step 5. 
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0.063"—0.125" 

(1/16"-1/8") gap 
between boom and 
pads 


Install shim(s) 
under these pads 
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Fig. 6-61: Upper Shim Installation — Rear of 2-Section Boom 


8. (Ref. Fig. 6-61) Install/remove shim(s) under indicated pads to obtain 
specified clearance. 
























































0.688"—0.750" 


(11/16"—3/4") gap 
between boom 
sections 












































Rear of Boom, Looking Forward J1051 
Fig. 6-62: Clearances Between Boom Sections Rear of 2-Section Boom 


9. (Ref. Fig. 6-62) Position inner boom section to obtain the indicated 
dimensions. 
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(7 





ey 














0.030"-0.063" 
(1/32"-1/16") gap 
between pads 
and boom 























a) 























Rear of Boom, Looking Forward Ji0s2 


Fig. 6-63: Gaps Between Pads and Boom - Rear of 2-Section Boom 


10. (Ref. Fig. 6-63) Install/remove shim(s) under indicated pads to obtain 
specified clearances. 








0.688"—0.750" 
(11/16"—3/4") gap 
between boom 
sections 

















Front of Boom, Looking Rearward J1053 


Fig. 6-64: Clearances Between Boom Sections — Front of 2-Section Boom 
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11. (Ref. Fig. 6-64) Position inner boom section to obtain the indicated 
dimensions. 


0.030"—0.063" 
(1/32"—1/16") gap 
between pads and 
boom 











Front of Boom, Looking Rearward a 


Fig. 6-65: Gaps Between Pads and Boom - Front of 2-Section Boom 


12. (Ref. Fig. 6-65) Install/remove shim(s) under indicated pads to obtain 
specified clearances. 


13. Extend boom and lubricate per previous instructions. 
14. Check boom extension and retraction for binding against slide pads. 


Inspection Procedures 


2-Section Boom These procedures are intended to determine if localized deformation has 
occurred on the inner boom section. 


1. Extend the boom and lower the forks to the ground. 
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ZZ) 
12 3/8" (12.38") Max. : 
—| HM 3/16" (0.19") 
I 1/4" (0.25") Max. 1 
ees aS ee 1085 








Fig. 6-66: Inner Boom Cross-Section at Window 


2. (Ref. Fig. 6-66) Place a straight edge against the bottom surface of the 
inner boom section. Measure the distance from the straight edge to the 
bottom surface of the boom tube. This distance should not exceed 1/4" 
(0.25"). The maximum deflection will be found just in front of the outer 
boom section. 


3. (Ref. Fig. 6-66) The side walls may also deflect outward at the window 
areas. Take this measurement across the boom tube, through the 
windows. Maximum allowable deflection is 3/16" (0.19) per side. The 
maximum allowable boom tube width is 12-3/8" (12.38"), measured 
through the windows. 


4. Retract the boom. 


















































1/4" (0.25") Max. 














Ld) 
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Fig. 6-67: View at Rear of 2-Section Boom 
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2-Section Boom 





Boom and Transfer 


(Ref. Fig. 6-67) Look through the rear of the boom. Using a 12-inch 
straight edge, measure the top surface of the rear of the inner boom 
section. Maximum allowable deflection at the center, top of the inner 
boom section is 1/4" (0.25"). 


Remove Quick Attach. See page 6-58. 


Fully retract boom and transfer carriage (if equipped), lower boom to 
ground. 


Park machine on firm, level surface. Set park brake, lock shift selector 
in NEUTRAL position, shut off engine and remove ignition key from 
switch. Block all wheels. 


Position crane next to machine. 


Remove boom proximity switch. See “Boom Elevation Proximity 
Switch” in Section 7. 


J1071 





Description # Description 














Auxiliary Hydraulic Hoses 3 Boom Extension Hoses 
Carriage Tilt Hoses 4 Boom Extension Cylinder 














m 


= 


Fig. 6-68: Hose Connections, 2-Section Boom 


(Ref. Fig. 6-68) Tag and disconnect two (2) hoses (Item 3) at the boom 
extension cylinder (Item 4). Cap hoses and fittings. 


(Ref. Fig. 6-68) Tag and disconnect two (2) carriage tilt hoses (Item 2), 
and two (2) auxiliary hydraulics hoses (Item 1) at the boom. Cap hoses 
and fittings. 
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8. Place sling around inner boom section, at the front. Chains with hooks 
may be attached to the rear of the outer boom section, near the pivot 
pin bosses (Ref. Fig. 6-69). Attach sling and chains to crane hook and 
lift crane to support weight of boom. 


support the weight of the boom. A 2-section boom assembly 


) CAUTION: Make sure crane, slings, and chains have sufficient capacity to 
weighs approximately 4,200 pounds. 


Hook chains at 
these areas 
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# Description # Description 

1 Lock Pin 5 Pivot Pin, Boom Hoist Cylinder 
2 Lockwasher 6 Rear Carriage Tilt Cylinder 

3 Capscrew 7 Boom Hoist Cylinder 

4 Pivot Pin, Rear Carriage Tilt Cyl. 8 Boom 








Fig. 6-69: Cylinder Pivot Pins 


9. (Ref. Fig. 6-69) Remove four (4) capscrews (Item 3) and lockwashers 
(Item 2) from lock pins (Item 1) securing rear carriage tilt cylinders 
(Item 6) and boom hoist cylinders (Item 7) to the boom (Item 8). 
Remove four (4) lock pins from pivot pins (Items 4 and 5). 


CAUTION: Make sure each cylinder is fully supported so it does not fall 
A and cause personal or equipment damage when it is being 
removed. 


10. (Ref. Fig. 6-69) Starting at a rear carriage tilt cylinder (Item 6), use a 
slide hammer puller threaded into the pivot pin (Item 4) to remove the 
pin from the boom. After the pivot pin has been removed, allow the 
cylinder to swing down and away from the boom. 


6-70 Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Boom and Transfer 


) CAUTION: Use suitable blocking to support the cylinder and prevent 


damage to the surrounding structure. 


11. (Ref. Fig. 6-69) Repeat Step 10 for the remaining rear carriage tilt 


cylinder. 


12. (Ref. Fig. 6-69) Continue with each of the two (2) the hoist cylinders 
(Item 7) by using a slide hammer puller threaded into pivot pin to 
remove it. After the pivot pin has been removed, allow the cylinder to 
swing down and away from the boom. 
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# Description # Description 

1 Nut 5 Shims 

2 Lockwasher 6 Transfer Carriage/Boom Cradle 
3 Boom Pivot Pin 7 Boom Assembly 

4 Bolt 








Fig. 6-70: Boom Pivot Pins, 2-Section 


13. (Ref. Fig. 6-70) Remove two (2) nuts (Item 1), lockwashers (Item 2), 
and capscrews (Item 4) from the boom pivot pins (Item 3). 
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Installation 


2-Section Boom 


6-72 


A 


CAUTION: Make sure slings and chains are secure and crane is 


supporting the weight of the boom. 


14. (Ref. Fig. 6-70) Using the slide hammer puller, remove the two (2) 


15. 


16. 


10. 


11 


boom pivot pins and shims (Item 5). 


(Ref. Fig. 6-70) Carefully lift the boom assembly (Item 7) clear of the 
transfer carriage/boom cradle (Item 6). 


Swing the boom away from the machine and position it above a firm, 
level surface. 


Using slings/chains and a crane, position the boom over the transfer 
carriage/boom cradle. Carefully lower the boom and align the boom 
pivot bosses with the matching bosses in the transfer carriage/boom 
cradle. 


(Ref. Fig. 6-70) Partially insert the two (2) boom pivot pins (Item 3) to 
temporarily secure the boom pivot. Check gaps between the boom 
pivot boss and the matching bosses in the transfer carriage/boom 
cradle. Select appropriate shim sizes to center the boom in the transfer 
carriage/boom cradle. 


Slide the boom pivot pins out one at a time and insert the required 
shims. Fully insert the boom pivot pins. Apply thread locking 
compound to the capscrew. Secure the pivot pins with two (2) 
capscrews, lockwashers, and nuts. 


(Ref. Fig. 6-69) Align rod-end of a boom hoist cylinder with the 
matching boss on the boom. Apply thread locking compound to the 
capscrew. Insert pivot pin and secure with lock pin, lockwasher, and 
capscrew. Repeat this procedure for the other hoist cylinder and rear 
Carriage tilt cylinders. 


The slings/chains and crane may be removed at this point. 


(Ref. Fig. 6-68) Connect the two (2) auxiliary hydraulic hoses and two 
(2) carriage tilt hoses to the rear of the boom. 


Connect the two (2) hoses to the boom extension cylinder. 
Lubricate all pivot grease fittings with EP lithium based grease. 


Install boom elevation proximity switch in transfer carriage/boom 
cradle. See “Boom Elevation Proximity Switch” in Section 7. 


Install quick attach assembly to boom. See page 6-59. 


. Start engine and cycle the frame tilt fully several times. Raise the 


boom, noting that Rear Osc Lock light illuminates when boom is at 
about 40° elevation. If light does not illuminate, stop and lower the 
boom. Follow procedures for adjustment under “Boom Elevation 
Proximity Switch” in Section 7. Complete proximity switch adjustment 
before proceeding to Step 12. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Boom and Transfer 


12. Cycle all boom hydraulics several times to remove air from system. 
Retract and lower boom to ground and shut off engine. 


13. Inspect hydraulic connections for leaks and tighten as necessary. 


Disassembly 


2-Section Boom 1. Remove boom assembly from machine. See page 6-69. 
2. Remove the front carriage tilt cylinder. See page 6-18. 
3. Place the boom assembly on work stands in an upright position. 
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Fig. 6-71: Front Slide Pads, Outer Boom 


4. (Ref. Fig. 6-71) Remove eight (8) slide pads and attaching hardware 
from the front of the outer boom section. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 6-73 


Boom and Transfer 







Remove these pads 


These pads are 
removed at Step 7 
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Fig. 6-72: Rear Slide Pads, Inner Boom 
5. 


(Ref. Fig. 6-72) Remove four (4) upper slide pads from the rear of the 


inner boom section. Leave the lower rear pads installed to protect the 
outer boom section during separation. 
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# 


Description # Description 











1 
2 





Extension Cylinder 3 Lockwasher 
Rear Support 4 Capscrew 














Fig. 6-73: Extension Cylinder Rear Support 


(Ref. Fig. 6-73) Place a block between the extension cylinder (Item 1) 
and the inner boom. Remove two (2) capscrews (Item 4) and 
lockwashers (Item 3) securing the extension cylinder to the rear 
support (Item 2). 


Carefully slide the inner boom section out until the lower rear slide 
pads are visible in the most forward window of the outer boom section. 


(Ref. Fig. 6-72) Remove two (2) lower rear slide pads and attaching 
hardware from the inner boom section. 


Support the inner boom section and slide it out from the outer boom 
section. Place the inner boom section on work stands in an upright 
position. 
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# Description # Description 
1 Nut 4 Cotter Pin 

2 Setscrew 5 Mounting Block 

3 Washer 6 Extension Cylinder 








Fig. 6-74: Extension Cylinder Rod End 


10. (Ref. Fig. 6-74) Loosen the two (2) setscrews (Item 2) in the extension 
cylinder nut (Item 1). Remove the nut and washer (Item 3). 


11. (Ref. Fig. 6-74) For models with a 2" diameter rod in the boom 
extension cylinder (Item 6), remove the cotter pin (Item 4). Models with 
a 2.25" diameter rod do not have a cotter pin; proceed to Step 12. 





Auxiliary rantings 
Hydraulic Hoses 






Extension 


Carriage Cylinder 


Tilt Hoses 
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Fig. 6-75: Hose Connections at Extension Cylinder 


Note: “K" Model machines are not equipped with auxiliary hydraulics. For these 
models, disregard procedures that refer to auxiliary hydraulic components. 
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Capscrew 
Lockwasher . 
Flatwasher a 









Rear Mount 
Support 
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Fig. 6-76: Rear Boom Extension Cylinder Mount Support Installation 


12. (Ref. Fig. 6-76) Support the boom extension cylinder and remove the 
two (2) capscrews, lockwashers, and flatwashers securing the rear 
mount support to the outer boom. 


13. (Ref. Fig. 6-75) Slide the extension cylinder back about a foot. Tag and 
disconnect two (2) carriage tilt and two (2) auxiliary hydraulics hoses 
from the fittings at the extension cylinder. Cap hoses and fittings. 


Screw g Qe SY 


Lockwasher 

















Flatwasher 


Hose Carrier 








Extension Cylinder 





Hose Carrier 
Mounting Block 
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Hose Tray 


Fig. 6-77: Hose Carrier to Tray Attachments 


14. (Ref. Fig. 6-77) Slide the extension cylinder out until the lower hose 
carrier attachments are accessible. Remove four (4) screws, 
lockwashers, and flatwashers securing each hose carrier to the hose 
tray. 
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15. Remove the extension cylinder from the inner boom section. 
16. Rotate the inner boom section upside down. 


SPB Carriage 
es Tilt Hoses 





Auxiliary 
Hydraulic 
Hoses 
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Fittings 


Fig. 6-78: Hose Connections in Inner Boom 


17. (Ref. Fig. 6-78) Tag and disconnect two (2) carriage tilt and two (2) 
auxiliary hydraulics hoses from the fittings in the boom. Cap hoses and 










Capscrew 
Lockwasher 
Flatwasher 


Hose Carrier 
Mounting Block 


Hose Carrier 
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Fig. 6-79: Hose Carrier to Boom Attachments 


18. (Ref. Fig. 6-79) Remove four (4) capscrews, lockwashers, and 
flatwashers securing each hose carrier to the boom section. Remove 
the hose carrier(s) and hoses from the boom. 
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14. 
15. 


Boom and Transfer 


(Ref. Fig. 6-79) With the inner boom section lying upside down, 
position two (2) hose carriers (with hoses) in the boom, secure each 
carrier with four (4) screws, lockwashers, and washers. Apply thread 
locking compound to the screws before installing them. 


(Ref. Fig. 6-78) Connect two (2) carriage tilt and two (2) auxiliary 
hydraulics hoses to the fittings in the boom. 


Apply EP lithium based grease to the bottom surface of the inner boom 
section (slide pad slide areas). 


Rotate the inner boom section to an upright position. 


Apply EP lithium based grease to the inside, top surface of the outer 
boom section (slide pad slide areas). 


(Ref. Fig. 6-77) Align the slide pad on the extension cylinder with the 
channel in the boom, then slide the cylinder partially into the boom so 
that the lower hose carrier brackets may be attached to the hose trays. 
Apply thread locking compound to the screws. Secure each hose 
carrier with four (4) screws, lockwashers, and washers. 


(Ref. Fig. 6-75) Continue to slide the extension cylinder into the boom 
section until it is nearly fully inserted. Connect two (2) carriage tilt and 
two (2) auxiliary hydraulics hoses to the fittings at the extension 
cylinder. 


(Ref. Fig. 6-74) Align the rod end of the extension cylinder with the 
hole in the boom mounting block. Fully insert the cylinder into the 
boom. 


(Ref. Fig. 6-74) Install a washer and nut onto the cylinder rod end. 
Torque the nut to 1,640 ft-lbs and secure it with two (2) setscrews. 


. (Ref. Fig. 6-74) For models with a 2" diameter rod in the boom 


extension cylinder, install a cotter pin. Models with a 2.25" diameter rod 
do not have a cotter pin; proceed to Step 11. 


. Support the inner boom section and carefully slide it into the outer 


boom section until the rear of the inner section is visible in the forward 
window of the outer boom section. 


. Install two (2) lower rear slide pads and attaching hardware onto the 


inner boom. 


. (Ref. Fig. 6-73) Fully insert the inner boom section into the outer 


section. Secure the extension cylinder to the rear cylinder support with 
two (2) capscrews and lockwashers. Torque the capscrews to 280 ft- 
Ibs. 


Install the slide pads and shims according to drawing specifications. 
Install the front carriage tilt cylinder. See page 6-19. 
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Fig. 6-80: 2-Section Boom Extension Cylinder 


(Ref. Fig. 6-80) The boom extension cylinder controls extension and 
retraction of the boom. For models with a 2-section boom, it is located 
inside the boom. Operating pressure is at 3000 psi. 


Removal, Boom Extension Cylinder 


The following procedure describes removal of the boom extension 
cylinder. 


ils 


6-80 


Follow safety guidelines as outlined in Section 1 of this manual. Make 
sure to park the machine on a level surface and use appropriate tools 
when working with heavy equipment. Always make sure to follow 
safety precautions when dealing with hydraulic fluid under pressure. 


Remove attachment. See page 6-54. 
Remove the Quick Attach. See page 6-58. 
Remove the front carriage tilt cylinder. See page 6-18. 
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# Description # Description 
1 Nut 4 Cotter Pin 
2 Setscrew 5 Mounting Block 
3 Washer 6 Extension Cylinder 
Fig. 6-81: Extension Cylinder Rod End 
5. (Ref. Fig. 6-81) Level the boom. Then loosen the two (2) setscrews 
(Item 2) in the extension cylinder nut (Item 1). Remove the nut and 
washer (Item 3). 
6. (Ref. Fig. 6-81) For models with a 2" diameter rod in the boom 





extension cylinder (Item 6), remove the cotter pin (Item 4). Models with 
a 2.25" diameter rod do not have a cotter pin; proceed to Step 7. 
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Description # Description 
1 Auxiliary Hydraulic Hoses 3 Boom Extension Hoses 
2 Carriage Tilt Hoses 4 Boom Extension Cylinder 














Fig. 6-82: Hose Connections, 2-Section Boom 
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7. (Ref. Fig. 6-82) Tag and disconnect two (2) hoses (Item 3) at the boom 
extension cylinder (Item 4). Cap hoses and fittings. 


8. (Ref. Fig. 6-82) Tag and disconnect two (2) carriage tilt hoses (Item 2), 
and two (2) auxiliary hydraulics hoses (Item 1) at the boom. Cap hoses 
and fittings. 


Note: “kK” Model machines are not equipped with auxiliary hydraulics. For these 
models, disregard procedures that refer to auxiliary hydraulic components. 


Auxiliary Fittings 


Hydraulic 


Hoses XS . 


Carriage 
Tilt Hoses 
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Fig. 6-83: Hose Connections in Inner Boom 


9. (Ref. Fig. 6-83) Tag and disconnect two (2) carriage tilt and two (2) 
auxiliary hydraulics hoses from the fittings in the boom. Cap hoses and 
fittings. 









“—— Flatwasher 
f Lockwasher 


s——— Capscrew 
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Hose Carrier 


Fig. 6-84: Hose Carrier in Inner Boom 
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10. (Ref. Fig. 6-84) Remove four (4) capscrews, lockwashers, and 
flatwashers securing each hose carrier to the boom section. Remove 
the hose carrier(s) and hoses from the boom. 


Capscrew 
Lockwasher 
Flatwasher—__ >» 






Rear Mount 
Support 
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Fig. 6-85: Rear Boom Extension Cylinder Mount Support 


11. (Ref. Fig. 6-85) Support the boom extension cylinder and remove the 
two (2) capscrews, lockwashers, and flatwashers securing the rear 
mount support to the outer boom. Remove the boom extension 
cylinder from the inner boom section. 
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# Description # Description 
1 Capscrew 15 O-ring Connector 

2 Lockwasher 16 Counterbalance Valve Cartridge 
3  Flatwasher 17 Cylinder Barrel 

4 Rear Hose Tray - R.H. 18 Setscrew 

5 Hose Mounting Bracket 19 Slide Plate 

6 Capscrew 20 Flat Head Socket Screw 
7 Lockwasher 21 Rod Nut 

8 Flatwasher 22 Front Hose Tray 

9 Front Hose Tray 23 Rear Hose Tray - L.H. 
10 Capscrew 24 Piston 

11. Lockwasher 25 Stroke Limiter 

12 Rear Mount Support 26 Rod Bearing Head 

13 Hollow Hex O-ring Plug 27 Cylinder Rod 

14 Counterbalance Valve Cartridge 








12. 


Fig. 6-86: 2-Section Boom Extension Cylinder Assembly 


Ref. Fig. 6-86) Remove the two capscrews (Item 6), lockwashers 


( 
(Item 7), and flatwashers (Item 8) securing the hose mounting bracket 
( 


Item 5) to the cylinder manifold. Remove the hose mounting bracket. 


13. (Ref. Fig. 6-86) Remove the two (2) capscrews (Item 10) and 
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lockwashers (Item 11) securing the rear mount support (Item 12) to the 


cylinder manifold. Remove the rear mount support. 
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14. (Ref. Fig. 6-86) Remove the hardware securing the hose tray 
assembly(ies) (Items 4 and 9 and Items 22 and 23) to the boom 
extension cylinder. This includes capscrews (Item 1), lockwashers 
(Item 2), and flatwashers (Item 3). Remove the hose tray assemblies. 


Note: The 6K-37 has one hose tray assembly and seventeen (17) sets of 
hardware while the 644B-37 has two hose tray assemblies and thirty-four 
sets of hardware. 


15. (Ref. Fig. 6-86) Remove the three (3) flat head socket screws (Item 20) 
securing the slide plate (Item 19) to the boom extension cylinder. 
Remove the slide plate. 


Installation, Boom Extension Cylinder 





The following procedures describes installation of the boom extension 
cylinder. 


1. (Ref. Fig. 6-86) Apply thread locking compound to the flat head socket 
screws (Item 20). Install the slide plate (Item 19) on the boom 
extension cylinder using three (3) flat head socket screws. Torque the 
flat head screws to 35 ft-lbs. 


2. (Ref. Fig. 6-86) Apply thread locking compound to the capscrews 
(Item 1). Install the hose tray assembly(ies) (Items 4 and 9 and Items 
22 and 23) on the boom extension cylinder with seventeen (17) 
flatwashers (Item 3), lockwashers (Item 2), and capscrews (Item 1) for 
each assembly. Torque the capscrews to 156 in-lbs. 


3. (Ref. Fig. 6-86) Install rear mount support (Item 12) on the cylinder 
manifold with two (2) lockwashers (Item 11) and capscrews (Item 10). 
Torque the capscrews to 200 ft-lbs. 


4. (Ref. Fig. 6-86) Install hose mounting bracket (Item 5) on the cylinder 
manifold with two (2) flatwashers (Item 8), lockwashers (Item 7), and 
capscrews (Item 6). Torque the capscrews to 276 in-lbs. 


5. Use suitable lifting devices to install the boom extension cylinder along 
with the two hose carriers and hoses in the inner boom section. 


6. (Ref. Fig. 6-83) Connect the two (2) carriage tilt and two (2) auxiliary 
hydraulic hoses to the fittings in the boom. Torque the hose swivel nuts 
to 50—58 ft-lbs. 


7. (Ref. Fig. 6-81) Move the extension cylinder forward to make sure the 
threaded portion of the cylinder rod is properly lined up with the 
opening in the mounting block. 


8. (Ref. Fig. 6-85) Secure the rear mount support to the outer boom 
section with two (2) flatwashers, lockwashers, and capscrews. Torque 
the capscrews to 200 ft-lbs. 


9. (Ref. Fig. 6-82) Install two (2) carriage tilt hoses (Item 2), and two (2) 
auxiliary hydraulics hoses (Item 1) to the connectors located on the 
tube mount bracket. Torque the hose swivel nuts to 50—58 ft-lbs. 


10. (Ref. Fig. 6-82) Install two (2) hoses (Item 3) to the boom extension 
cylinder (Item 4). Torque the hose swivel nuts to 79-88 ft-lbs. 
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11. (Ref. Fig. 6-81) Secure the extension cylinder to the mounting block 
with a washer (Item 3) and extension cylinder nut (Item 1). Torque the 
nut to 1640 ft-lbs. Tighten the two (2) setscrews (Item 2) in the 
extension cylinder nut. 


12. (Ref. Fig. 6-81) For models with a 2" diameter rod in the boom 
extension cylinder (Item 6), install the cotter pin (Item 4). Models with a 
2.25" diameter rod do not have a cotter pin; proceed to Step 13. 


13. Install the front carriage tilt cylinder. See page 6-19. 
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Overhaul, Boom Extension Cylinder 
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# Description # Description 
1 Capscrew 15 O-ring Connector 
2 Lockwasher 16 Counterbalance Valve Cartridge 
3  Flatwasher 17 Cylinder Barrel 
4 Rear Hose Tray - R.H. 18 Setscrew 
5 Hose Mounting Bracket 19 Slide Plate 
6 Capscrew 20 Flat Head Socket Screw 
7 Lockwasher 21 Rod Nut 
8 Flatwasher 22 Front Hose Tray 
9 Front Hose Tray 23 Rear Hose Tray - L.H. 
10 Capscrew 24 Piston 
11 Lockwasher 25 Stroke Limiter 
12 Rear Mount Support 26 Rod Bearing Head 
13 Hollow Hex O-ring Plug 27 Cylinder Rod 
14 Counterbalance Valve Cartridge 

















Fig. 6-87: 2-Section Boom Extension Cylinder Assembly 


(Ref. Fig. 6-87) The following procedure describes overhauling the 
2-Section boom extension cylinder. 





1. Remove the two (2) connectors (Item 15) from the manifold block on 
the cylinder barrel. 
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2. Mount or support the cylinder vertically with the rod end down. 
Hydraulic oil in cylinder will drain out during disassembly. Place a 
suitable pan or tray under the cylinder. 


3. Release pressure in the cylinder as follows: 


WARNING: Counterbalance valve cartridges trap hydraulic pressure in the 
cylinder. Wear proper eye and hand protection when removing 
counterbalance valve cartridges. Hydraulic fluid under 
pressure can be injected under skin or into eyes, resulting in 
serious personal injury or death. 


a. Place socket wrench over each counterbalance valve cartridge 
(Items 14 and 16). Wrap a clean shop rag around the socket to 
cover the area of the counterbalance valve cartridge. 


b. Carefully and slowly, turn the cartridge out of the manifold block to 
release pressure in cylinder. 


Remove the counterbalance valve cartridges. 


Slowly extend and retract the cylinder by hand to remove most of the 
hydraulic oil. 


6. Remove the setscrew (Item 18) between the cylinder barrel and the 
rod bearing head (Item 26). 


7. Using the three (8) holes in the side of the rod bearing head, install a 
spanner wrench and remove the head. 


8. Remove the cylinder rod assembly from the cylinder barrel. 


CAUTION: To prevent possible damage to components, support the 
cylinder rod assembly; do not wiggle the rod or head back and 
forth during removal. 


9. Remove the rod nut (Item 21), piston (Item 24), stroke limiter(s) 
(Item 25), and rod bearing head from the cylinder rod (Item 27). 


Note: Models 644B-37 (S/N 258—) and 6K-37 (S/N 170-) have only one stroke 
limiter. 


10. Remove two (2) O-ring plugs (Item 13) from the cylinder manifold 
block. 


11. Remove all O-rings, wear rings, and backup rings from the cylinder 
components; discard the rings. 


12. Thoroughly clean all components with solvent and dry with 
compressed air. Inspect and replace if damaged. 


13. Inspect the inner surface of the barrel, the outer surface of the piston, 
and the length of rod for scratches and scoring. If the barrel, piston, or 
rod is damaged, it must be replaced. 


14. Check condition of the threads on the rod, nut, and capscrews. Do not 
attempt to repair damaged threads. 
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22. 
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24. 


25. 


26. 
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Inspect counterbalance valve cartridges (Items 14 and 16), including 
O-rings, for condition and replace as necessary. Do not disassemble 
cartridges. Service to counterbalance valve cartridges is limited to 
installing new O-rings and replacing the entire cartridge. 


. Lubricate a new O-ring with hydraulic oil and install it inside the piston 


(seals the rod to the piston). 


. Lubricate new O-ring, backup ring, seals, and wear rings with hydraulic 


oil and install them on the head. Using a seal driver, install a new wiper 
seal in the head. Lubricate the wiper seal with hydraulic oil. 


. Slide the rod bearing head (Item 26), stroke limiter(s), (Item 25) and 


piston (Item 24) onto the rod (Item 27). Lubricate threads on the rod 
with hydraulic oil and install the rod nut (Item 21). Torque the rod nut to 
300 ft-lbs for 2" diameter rods or 550 ft-lbs for 2.25" diameter rods. 


. Lubricate a new seal and wear rings with hydraulic oil and install them 


on the piston. 
Install the cylinder rod assembly in the cylinder barrel. 


Using the three (3) holes in side the rod bearing head install a soanner 
wrench and tighten the rod bearing head until it is snug against the 
cylinder barrel. Make sure the threaded half hole in the head lines up 
with the other half in the cylinder barrel. 


Apply thread locking compound and install the setscrew (Item 18) 
between the cylinder barrel and rod bearing head. Tighten until snug. 


Lubricate the counterbalance valve cartridge O-rings with clean 
hydraulic oil. 


Install the valve cartridge (Item 14) in the manifold block and torque to 
30-35 ft-lbs. 


Install the valve cartridge (Item 16) in the manifold block and torque to 
40-45 ft-lbs. 


Install two (2) O-ring plugs (Item 13) in the manifold block and torque to 
30—40 in-lbs. 


Install two (2) connectors (Item 15) on the cylinder manifold block. 
Torque the connectors to 85-95 ft-lbs. 
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Fig. 6-88: 3-Section Boom 


The 3-section boom is used on 644B-42, 6K-42, 844C-42, 8K-42, 1044C- 
42, and 10K-42 models. It is a fully synchronized slide boom with a 42 foot 
maximum lift height. The maximum forward reach on the 644B-42, 
844C-42, and 1044C-42 is 32 feet. The 6K-42, 8K-42, and 10K-42 have a 
maximum reach of 25 feet, 6 inches. 
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3-Section Boom 
NOTE: Items 1, 3, 6, and 


7 are load bearing 
pads. 
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NOTE: Items 4 and 7 were used with early production units. 
Items 2, 5, and 6 are used on models with the following serial numbers: 
644B-42 (S/N 142-), 6K-42 (S/N 114-), 844C-42 (S/N 434-), 
8K-42 (S/n 193-), 1044C-42 (S/N 111), 10K-42 (S/N 101-) 














Description # Description 
Boom Pad, 3/4" Thick x 2" Wide 5 Boom Pad, 3/4" Thick x 1-1/4" 
Boom Pad, 9/16" Thick x 2" Wide Wide 


Boom Pad, 9/16" Thick x 2" Wide 6 Boom Pad, 3/4" Thick x 3" Wide 
Boom Pad, 7/16" Thick x 2" Wide 7 Boom Pad, 5/8" Thick x 3" Wide 











ROD +| * 











Fig. 6-89: Boom Slide Pad Locations, 3-Section Boom 


1. Park the machine on a firm, level surface and apply the park brake. 
Level the frame. Level and fully retract the boom. Shut off the engine. 


2. Determine if all boom slide pads are serviceable. (See “Slide Pad 
Inspection” on page 6-48). Have replacement pads ready as required. 


Note: Use thread locking compound on retaining hardware when installing slide 
pads. 
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0.625"—.688" 
(5/8"—1 1/16") 


0.938"-1.000" 
(15/16"-1") 








Fig. 6-90: Boom Section Gaps — Front of 3-Section Boom 


3. (Ref. Fig. 6-90) Measure the gap between boom sections at all upper 
pads. If the dimensions are not within the specified range, proceed to 
Step 4. If the dimensions are within the specified range, proceed to 
Step 5. 








Install shim(s) under 
these pads 





Fig. 6-91: Lower Shim Installation — Front of 3-Section Boom 


4. (Ref. Fig. 6-91) Install/remove shim(s) under the indicated pads to 
obtain clearances specified in Step 3. 
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0.063"-0.125" 
(1/16"—-1/8") gap 
between boom 
and pad 












0.063"-0.125" 
(1/16"—1/8") gap 
between boom 
and pad 











Install shim(s) under 
these pads 
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Fig. 6-92: Upper Shim Installation — Front of 3-Section Boom 
(Ref. Fig. 6-92) Install/remove shim(s) under the indicated pads to 


5. 
obtain specified clearances. 


1.063"—1.125" This dimension 
cannot be adjusted 


(1 1/16"- 1 1/8") 
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Fig. 6-93: Boom Section Gaps — Rear of 3-Section Boom 
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6. (Ref. Fig. 6-93) Measure the gaps between the inner and middle boom 
sections at the upper pads. Spacing between the middle and outer 
boom section cannot be adjusted. If the dimensions are not within the 
specified range, proceed to Step 7. If the dimensions are within the 
specified range, proceed to Step 8. 

















Install shim(s) 
under these pads 
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Fig. 6-94: Lower Shim Installation — Rear of 3-Section Boom 


7. (Ref. Fig. 6-94) Install/remove shim(s) under the indicated pads to 
obtain clearance specified in Step 6. 





0.063"—0. 125" (1/16"—1/8") 
gap between boom and pad 













Install shim(s) 
under these pads 





J1061 


Fig. 6-95: Upper Shim Installation — Rear of 3-Section Boom 


8. (Ref. Fig. 6-95) Install/remove shim(s) under the indicated pads to 
obtain specified clearance. 
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0.938"—1.063" | 
je OO (15/16"-1 1/16") 


1.063"-1.125" 
(1 1/16"-1 1/8") 
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Fig. 6-96: Clearances Between Boom Sections — Rear of 3-Section Boom 


9. Adjust boom positions to obtain clearances between boom sections as 
shown in Fig. 6-96. Measure these clearances at the slide pad 
locations. 








(1/32"-1/16") gap 
between pads 
and boom 


<—— 
| 


0.030'"—0.063" | 




















Rear of Boom, Looking Forward 
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Fig. 6-97: Gaps Between Pads and Boom - Rear of 3-Section Boom 


10. (Ref. Fig. 6-97) Install/remove shim(s) under the indicated pads to 
obtain specified clearances. 
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0.688"-0.750" 
(11/16"-3/4") 
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Front of Boom, Looking Rearward 


Fig. 6-98: Clearances Between Boom Sections — Front of 3-Section Boom 


11. Adjust boom positions to obtain clearances between boom sections as 
shown in Fig. 6-98. Measure these clearances at the slide pad 
locations. 





0.030"—0.063" 
(1/32"-1/16") gap 
between pads and 


LLELIII II 
ULL 
CZZZZ 





Front of Boom, Looking Rearward J1065 


Fig. 6-99: Gaps Between Pads and Boom - Front of 3-Section Boom 
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12. (Ref. Fig. 6-99) Install/remove shim(s) under the indicated pads to 
obtain specified clearances. 


13. Extend the boom and lubricate as per previous instructions. 


14. Check the boom extension and retraction for binding against slide 
pads. 


Inspection Procedures 


3-Section Boom These procedures are intended to determine if localized deformation has 
occurred on the inner and middle boom sections. 


1. Extend the boom and lower the forks to the ground. 





(7 ers S) 

















12 3/8" (12.38") Max. - 


—*| se — ~~ 8/16" (0.19") 








{ 1/4" (0.25") Max. j 

















Fig. 6-100: Inner Boom Cross-Section at Window 


2. (Ref. Fig. 6-100) Place a straight edge against the bottom surface of 
the inner boom section. Measure the distance from the straight edge to 
the bottom surface of the boom tube. This distance should not exceed 
1/4" (0.25"). The maximum deflection will be found just in front of the 
middle boom section. 


3. (Ref. Fig. 6-100) The side walls may also deflect outward at the 
window areas. Take this measurement across the inner boom tube, 
through the windows. Maximum allowable deflection is 3/16" (0.19) per 
side. The maximum allowable inner boom tube width is 12-3/8" 
(12.38"), measured through the windows. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 6-97 


Boom and Transfer 














[| 14 3/8" (14.38") Max. dT 


—+| — 316" 0.19") 








1/4" (0.25") Max. | 














Fig. 6-101: Middle Boom Cross-Section at Window 


4. (Ref. Fig. 6-101) Place a straight edge against the bottom surface of 
the middle boom section. Measure the distance from the straight edge 
to the bottom surface of the boom tube. This distance should not 
exceed 1/4" (0.25"). The maximum deflection will be found just in front 
of the outer boom section. 


5. (Ref. Fig. 6-101) The side walls may also deflect outward at the 
window areas. Take this measurement across the middle boom tube, 
through the windows. Maximum allowable deflection is 3/16" (0.19") 
per side. The maximum allowable middle boom tube width is 14-3/8" 
(14.38"), measured through the windows. 


Removal and Disassembly 


3-Section Boom 1. Follow safety guidelines as outlined in Section 1 of this manual. Make 
sure to park the machine on a level surface and use appropriate tools 
when working with heavy equipment. Always make sure to follow 
safety precautions when dealing with hydraulic fluid under pressure. 


Remove attachment. See page 6-54. 
Remove the Quick Attach. See page 6-58. 
Retract the front carriage tilt cylinder all the way in. 


LR a 


Position the boom horizontally, pull the park brake, shut off the engine, 
and remove the key. 


6. Loosen and remove the chain anchor adjustor from the top front of the 
outer boom. Machines were manufactured with three types of chain 
anchors. These are shown below. Follow the steps for the machine 
with the appropriate serial number. 
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Description 




















# # Description 

1 Upper Chain 6 Chain Adjustment Anchor 
2  Locknut 7 Flatwasher 

3  Flatwasher 8 Nut 

4 Chain Anchor Rod 9 Lockwasher 

5  Locknut 10 Jam Nut 








Fig. 6-102: Upper Chains - First Type 


First Type (Ref. Fig. 6-102) 


a. Remove two (2) jam nuts (Item 10), lockwashers (Item 9), nuts 
(Item 8), and flatwashers (Item 7) from the upper chain anchors 


(Item 6). 


b. Remove the two locknuts (Items 2 and 5) from the chain anchor rod 


(Item 4). 


c. Remove the chain anchor rod, chain adjustment anchors (Item 6), 
and the flatwasher (Item 3) from the upper chains (Item 1). 


d. Lay the upper chains over the top of the inner boom section. 
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644B-42 (S/N 142-264) 
844C-42 (S/N 434-856) 
1044C-42 (S/N 111-120) 
6K-42 (S/N 114-137) 
8K-42 (S/N 193-)273 
10K-42 (S/N 101-108) 


6-100 




















/ 
# Description # Description 
1 Upper Chain 7 Flatwasher 
2  Locknut 8 Shoulder Bolt 
3 Chain Anchor 9 Chain Adjustment Anchor 
4 Shoulder Bolt 10 Jam Nut 
5 Locknut 11 Lockwasher 
6 Chain Equalizer 12 Nut 














Fig. 6-103: Upper Chains - Second Type 
Second Type (Ref. Fig. 6-103) 


a. Remove the nut (Item 12) and lockwasher (Item 11) securing the 
chain adjustment anchor (Item 9) to the outer boom section. 


b. Pull the upper chain assembly out from the mount on the outer 
boom section. 


c. Remove the three (3) locknuts (Item 5) and shoulder bolts (Item 8) 
and flatwashers (Item 7) securing the two (2) chain equalizers 
(Item 6) and the chain adjustment anchor to the chain anchors 
(Item 3). 


d. Remove the locknut (Item 2) and shoulder bolt (Item 4) securing 
each chain anchor to the two upper chains (Item 1). Remove the 
two (2) upper chains. 


e. Lay the chains over the top of the inner boom section. 
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# Description # Description 

1 Upper Chain 9 Chain Equalizer 

2  Locknut 10 Chain Adjustment Anchor 
3 Chain Anchor 11 Jam Nut 

4 Shoulder Bolt 12 Lockwasher 

5 Flatwasher 13 Nut 

6 Shoulder Bolt 14 Chain Equalizer 

7 Shoulder Bolt 15 Locknut 

8 Flatwasher 16 Locknut 














Fig. 6-104: Upper Chains - Third Type 


Third Type (Ref. Fig. 6-104) 


a. 


Remove the nut (Item 13) and lockwasher (Item 12) securing the 
chain adjustment anchor (Item 10) to the outer boom section. 


Pull the upper chain assembly out from the mount on the outer 
boom section. 


Remove the locknut (Item 15) and shoulder bolts (Item 7) and 
flatwasher (Item 8) securing the two (2) chain equalizers (Items 9 
and 14) to the chain adjustment anchor (Item 10). 


Remove the two (2) locknuts (Item 16) and shoulder bolts (Item 6) 
and flatwashers (Item 5) securing the two (2) chain equalizers to 
the two (2) chain anchors (Item 3). 


Remove the locknut (Item 2) and shoulder bolt (Item 4) securing 
each chain anchor to the two upper chains (Item 1). Remove the 
two (2) upper chains. 


Lay the chains over the top of the inner boom section. 
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# Description # Description 
1 Shim 5 Middle Boom Section 
2 Guide Washer 6 Lock Pin 

3 Chain Roller Assembly 7 Lockwasher 

4 Chain Roller Pin 8 Bolt 








Fig. 6-105: Upper Chain Roller 


7. (Ref. Fig. 6-105) Remove the capscrew (Item 8), lockwasher (Item 7), 
and lock pin (Item 6) from the chain roller pin (Item 4). Remove the 
chain roller pin, shims (Item 1), guide washers (Item 2), and chain 
roller assembly (Item 3). 


























4 
# Description # Description 
1 Nut 3 Flatwasher 
2 Lockwasher 4 Boom Cover 








Fig. 6-106: Boom Cover 


8. (Ref. Fig. 6-106) Remove the four (4) nuts (Item 1), lockwashers 
(Item 2), and flatwashers (Item 3) securing the boom cover (Item 4) to 
the rear of the outer boom section. Remove the boom cover. 
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# Description # Description 
1 Auxiliary Hydraulic Hoses 3 Hydraulic Tubes 
2 Carriage Tilt Hoses 


Fig. 6-107: Rear Hose Connections, Inner Boom 


9. (Ref. Fig. 6-107) Tag and disconnect carriage tilt (Item 2) and auxiliary 
hydraulic hoses (Item 1) from hydraulic tubes (Item 3) at rear of the 
inner boom section. Cap hoses and tubes. Lay the hoses down at the 
rear of the outer boom section. 


Note: These hoses can be accessed through the service windows at the 
rear of the inner, middle, and outer boom sections. 


Note: “K” Model machines are not equipped with auxiliary hydraulics. For 
these models, disregard procedures that refer to auxiliary 
components. Some models are equipped with an additional set of 
auxiliary hydraulics and will have two (2) additional sets of hoses, 
tubes, and mounting hardware. 


10. Start the engine and extend the middle boom out from the outer boom 
section. 


11. Support the middle boom section. 


support have sufficient capacity to support the weight of the 
boom. The weight of the entire 3-section boom assembly is 
approximately 5,400 pounds. 


) CAUTION: Make sure the crane, slings, chains, or other means of 
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# Description # Description 
1 Button Head Socket Capscrew 3 Shim 
2 Lockwasher 4 Slide Pad 





12. (Ref. Fig. 6-108) Remove the slide pads, shims, and attaching 
hardware (Items 1 thru 4) from the top and sides of the outer boom 


section. 


Fig. 6-108: Front Slide Pads, Outer Boom 
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# 


Description 








Description 





1 
2 





Outer Boom Section 
Anchor Base 








3 Capscrew 
4 Lockwasher 
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Fig. 6-109: Anchor Base 
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13. (Ref. Fig. 6-109) Remove six (6) capscrews (Item 3) and lockwashers 
(Item 4) securing the anchor base (Item 2) to the outer boom section 
(Item 1). 
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# Description # Description 
1 Anchor Base 3 Lockwasher 
2 Capscrew 4 Chain Adjustment Rod 








Fig. 6-110: Lower Chain Adjustment Rod 


14. (Ref. Fig. 6-110) Remove capscrew (Item 2) and lockwasher (Item 3). 
Remove chain adjustment rod (Item 4) by turning counterclockwise 
until free. Remove the anchor base (Item 1). 
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# Description # Description 
1 Inner Boom Section 4 Nut 

2 Setscrew 5 Washer 

3 Extension Cylinder 6 Support Bracket 








Fig. 6-111: Rod End of Extension Cylinder 


15. (Ref. Fig. 6-111) Loosen two (2) setscrews (Item 2) and remove 
extension cylinder nut (Item 4) and washer (Item 5). Place blocks 
between extension cylinder (Item 3) and support bracket (Item 6) to 
prevent damage to cylinder during disassembly. 


16. Back the machine away from the middle boom section until it is 
completely separated. 
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# Description # Description 
1 Bulkhead Elbows 4 Access Cover 

2 Auxiliary Hydraulic Hoses 5 Lockwasher 

3 Carriage Tilt Hoses 6 Capscrew 





Fig. 6-112: Hose Connections, Outer Boom 


17. (Ref. Fig. 6-112) Remove three (3) capscrews (Item 6) and 
lockwashers (Item 5) from each access cover (Item 4) to the outer 
boom section. Remove the access covers. 


18. Park the machine on a firm, level surface. Set the park brake, lock the 
shift selector in the NEUTRAL position, shut off the engine and remove 
the ignition key. Block all wheels. 


19. Position a crane next to the machine. 


20. Remove the boom elevation proximity switch (see “Removal” in 
Section 7). 
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# Description # Description 
1 Auxiliary Hydraulic Hoses 3 Boom Extension Hoses 
2 Carriage Tilt Hoses 4 Boom Extension Cylinder 








Fig. 6-113: Hose Connections, 3-Section Boom 


21. (Ref. Fig. 6-113) Disconnect hoses from the tubes at the rear of the 
outer boom section as follows. 


a. Tag and disconnect two (2) boom extension hoses (Item 3) at the 
rear of the inner boom. Cap the tubes and hoses. 


b. Tag and disconnect two (2) carriage tilt hoses (Item 2), and two (2) 
auxiliary hydraulics hoses (Item 1) at the boom. Cap tubes and 
hoses. 


22. Place a sling around the front of the inner boom section. Chains with 
hooks may be attached to the rear of the outer boom section near the 
pivot pin bosses (Ref. Fig. 6-114). Attach a sling and chains to a crane 
hook. Lift the boom using a crane strong enough to support the weight 
of the boom. 


capacity to support the weight of the boom section. The 
weight of the entire 3-section boom assembly is approximately 
5,400 pounds. 


) CAUTION: Make sure the crane, slings, and chains have sufficient 
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# Description # Description 

1 Lock Pin 5 Pivot Pin, Boom Hoist Cylinder 
2 Lockwasher 6 Rear Carriage Tilt Cylinder 

3 Capscrew 7 Boom Hoist Cylinder 

4 Pivot Pin, Rear Carriage Tilt Cyl. 8 Boom 








Fig. 6-114: Cylinder Pivot Pins 


23. (Ref. Fig. 6-114) Remove four (4) capscrews (Item 3) and lockwashers 
(Item 2) from the lock pins (Item 1) securing the rear carriage tilt 
cylinders (Item 6) and boom hoist cylinders (Item 7) to the boom 
(Item 8). Remove four (4) lock pins from the pivot pins (Items 4 and 5). 


CAUTION: Make sure each cylinder is fully supported so it does not fall 
and cause personal or equipment damage when it is being 
removed. 


24. (Ref. Fig. 6-114) Starting at a rear carriage tilt cylinder (Item 6), use a 
slide hammer puller threaded into the pivot pin (Item 4) to remove the 
pin from the boom. After the pivot pin has been removed, allow the 
cylinder to swing down and away from the boom. 


CAUTION: Use suitable blocking to support the cylinders and prevent 
damage to the surrounding structure. 


25. (Ref. Fig. 6-114) Repeat Step 24 for the remaining rear carriage tilt 
cylinder. 
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26. (Ref. Fig. 6-114) Continue with each of the two (2) hoist cylinders 
(Item 7) by using a slide hammer puller threaded into the pivot pin 
(Item 5) to remove it. After the pivot pin has been removed, allow the 
cylinder to swing down and away from the boom. 
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# Description # Description 

1 Nut 5 Shims 

2 Lockwasher 6 Transfer Carriage/Boom Cradle 
3 Boom Pivot Pin 7 Outer Boom Section 

4 Capscrew 








Fig. 6-115: 3-Section Boom Pivot Pins 


27. (Ref. Fig. 6-115) Remove two (2) nuts (Item 1), lockwashers (Item 2), 
and capscrews (Item 4) from the boom pivot pins (Item 3). 


CAUTION: Make sure slings and chains are secure and a crane is 
A supporting the weight of the boom. 


28. (Ref. Fig. 6-115) Using a slide hammer puller, remove the two (2) 
boom pivot pins and shims (Item 5). 
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29. (Ref. Fig. 6-115) Carefully lift the outer boom (Item 7) clear of the 
transfer carriage/boom cradle (Item 6). 


30. Swing the boom away from the machine and position it above a firm, 
level surface. 


31. (Ref. Fig. 6-112) Tag and disconnect the carriage tilt (Item 3) and 
auxiliary hydraulic hoses (Item 2) at the bulkhead elbows (Item 1). Cap 
hoses and fittings. 


ne 


/ | 
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# Description # Description 
1 Swivel Elbows 3 Carriage Tilt Tubes 
2 Auxiliary Hydraulic Tubes 








Fig. 6-116: Hydraulic Tubes, Outer Boom 


32. (Ref. Fig. 6-116) Disconnect the auxiliary and carriage tilt hydraulic 
tubes (Items 2 and 3) from the swivel elbows (Item 1) in the outer 
boom. Remove the cushion clamps and hydraulic tubes. 
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View A — Models with Outriggers 
(Early Production Models) 


View B — Models with Outriggers 


























# Description # Description 
1 Capscrew 10 Capscrew 

2 Cylinder Stop 11 Cylinder Stop 

3 Lockwasher 12 Capscrew 

4 Nut 13 Lockwasher 

5 Capscrew 14 Nut 

6 Lockwasher 15 Capscrew 

7 Nut 16 Lockwasher 

8 Cylinder Support Bracket 17 Hydraulic Tube 

9 Lockwasher 18 Boom Extension Cylinder 





Fig. 6-117: Boom Extension Cylinder Removal — 3-Section Boom 
33. (Ref. Fig. 6-117) Remove the boom extension cylinder as follows: 


a. Remove the two hydraulic tubes (Item 17) from the manifold block 
on the boom extension cylinder (Item 18). 


b. Secure the boom extension cylinder and remove the two (2) 
capscrews (Item 15) and lockwashers (Item 16) securing the boom 
extension cylinder to the outer boom section. 


c. Remove the two (2) capscrews (Item 10) and lockwashers (Item 9) 
along with the cylinder support bracket (Item 8). 


d. If the boom extension cylinder is to be replaced and the machine 
being worked on has outriggers, remove the cylinder stop 
assembly as shown in View A or View B (Items 1 thru 7 or Items 11 
thru 14). 


34. Remove the boom angle inclinometer. See page 6-60. 
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# Description # Description 
1 Nut 6 Lockwasher 

2 Lockwasher 7 Special Washer 

3 Tube in Boom 8 Guide Washer 

4 Bolt 9 Hose Tensioner 

5 Bolt 10 Middle Boom Section 





Fig. 6-118: Hose Tensioner 


35. (Ref. Fig. 6-118) Remove the hose tensioner from the middle boom 
section as follows: 


a. Take care during this step; the hose tensioner is spring-loaded. 
Remove the capscrew (Item 5), lockwasher (Item 6), special 
washer (Item 7), and outer guide washer (Item 8) from each end of 
the hose tensioner (Item 9). Slide the carriage tilt and auxiliary 
hydraulic hoses outward and off the hose tensioner. 


b. Remove capscrew (Item 4), lockwasher (Item 2), and nut (Item 1) 
securing hose tensioner to tube in boom (Item 3). Remove the 
hose tensioner. 
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# Description # Description 
1 Lock Nut 3 Shoulder Bolt 
2 Rear Chain Anchor 4 Lower Chain 








Fig. 6-119: Attaching Chain to Rear Anchor 


36. (Ref. Fig. 6-119) Remove the lower chain (Item 4) from the rear anchor 
(Item 2) at the rear of the inner boom section by removing the lock nut 
(Item 1) and shoulder bolt (Item 3). 
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Description 
Hardened Bushing 
Chain and Hose Roller 
Chain and Hose Roller Shaft 


Description 
Outer Washer 
Hose Spacer 
Inner Washer 
Chain and Rose Roller Bushing 











N © oO] # 











OND +! * 











Fig. 6-120: Rear Chain Roller - Middle Boom Section 
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37. (Ref. Fig. 6-120) Remove the rear chain roller assembly from the rear 
of the middle boom section. 
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Fig. 6-121: Rear Slide Pads, Middle Boom Section 


38. (Ref. Fig. 6-121) Remove slide pads, shims, and attaching hardware at 
the rear of the middle boom section. 


39. Support the inner boom section. 





J1099 


Fig. 6-122: Front Slide Pads, Middle Boom 


40. (Ref. Fig. 6-122) Remove eight (8) slide pads and attaching hardware 
from the front of the middle boom section. 


41. Remove the inner boom section out from middle boom section and 
place on work stands. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 6-115 


Boom and Transfer 


6-116 


























# Description # Description 
1 Upper Chains 6 Lockwasher 

2 Lock Nut 7 Capscrew 

3 Rear Chain Anchor 8 Lower Chain 

4 Shoulder Bolt 9 Chain Anchor Rod 

5 Lock Nut Lock Nut 





Fig. 6-123: Rear Chain Anchor 


. (Ref. Fig. 6-123) Remove the upper and lower chains from the inner 
boom section as follows: 


a. Remove a lock nut (Item 5) from the upper chain anchor rod 
(Item 9). Remove the anchor rod from rear chain anchor (Item 3). 
Pull upper chains (Item 1) out through the front of the boom. 


Remove the lock nut (Item 2) from the lower chain anchor shoulder 
bolt (Item 4). Remove the shoulder bolt. Pull the lower chain 


(Item 8) out through the rear of the inner boom section. 


Remove the three (3) capscrews (Item 7) and lockwashers (Item 6) 
securing the rear chain anchor to the rear of the inner boom 


section. Remove the rear chain anchor. 
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# Description # Description 

1 Upper Slide Pad 6 Capscrew 

2 Shim 7 Shim 

3 Pad Retainer 8 Slide Pad 

4 Flatwasher 9 Lockwasher 

5 Lockwasher 10 Button Head Socket Capscrew 














Fig. 6-124: Rear Slide Pads, Inner Boom 


43. (Ref. Fig. 6-124) Remove slide pads from the rear of the inner boom 
section as follows: 


a. Remove two (2) capscrews (Item 6), lockwashers (Item 5), 
flatwashers (Item 4), and pad retainers (Item 3) securing the upper 
slide pads (Item 1) to the inner boom section. 


b. Remove the upper slide pads and shims (Item 2). 


c. Remove the four (4) side slide pads (Item 8) and two (2) bottom 
slide pads along with their attaching hardware (Items 9 and 10) and 
shims (Item 7). 
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# Description # Description 
1 Auxiliary Hydraulic Hoses 9 Nut 
2 Cushion Clamp 10 Front Carriage Tilt Cylinder 
3 Auxiliary Hydraulic Tubes 11 Base End Pin 
4 Carriage Tilt Hydraulic Hoses 12 Lock Pin 
5 Carriage Tilt Hydraulic Tubes 13 Lockwasher 
6 Capscrew 14 Capscrew 
7 Quick Disconnect Coupler 15 Inner Boom Section 
8 Lockwasher 16 Quick Attach Pivot Boom Bushing 
Fig. 6-125: Front Carriage Tilt Cylinder 
44. (Ref. Fig. 6-125) Remove the nut (Item 9), lockwasher (Item 8), and 


45. 


46. 


47. 


48. 


49. 


capscrew (Item 6) securing the quick disconnect coupler(s) (Item 7) to 
the inner boom section. 


(Ref. Fig. 6-125) Tag and remove the carriage tilt hydraulic hoses 
(Item 4) from the connectors on the front carriage tilt cylinder (Item 10). 


(Ref. Fig. 6-125) Tag and remove the auxiliary hydraulic hoses (Item 1) 
from the quick disconnect coupler(s) (Item 7). 


(Ref. Fig. 6-125) Cap hoses, tubes, and the connectors on the front 
carriage tilt cylinder. 


(Ref. Fig. 6-125) Loosen and remove the cushion clamps (Item 2) 
securing the hydraulic tubes (Items 3 and 5) in the channels located 
inside the inner boom section. 


(Ref. Fig. 6-125) Remove all tubes and hoses from the inner boom 
section. 
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50. Turn the inner boom upside down. 


51. (Ref. Fig. 6-125) Remove the capscrew (Item 14), lockwasher 
(Item 13), and lock pin (Item 12) securing the base end pin (Item 11) to 
the inner boom section. 


52. (Ref. Fig. 6-125) Remove the base end pin and the front carriage tilt 
cylinder. 


53. (Ref. Fig. 6-125) Remove the two (2) quick attach pivot pin bushings 
(Item 16) from the inner boom section. 


Assembly and Installation 


3-Section Boom 1. With the inner boom section upside down, install new quick attach pivot 
pin bushings until they are flush with the outer edge of the tube of the 
inner boom section. 


2. Clean and inspect the bushings in the front carriage tilt cylinder. If 
necessary, replace them as instructed in Step 10 on page 6-21. 


3. Install the front carriage tilt cylinder as described under “Installation” on 
page 6-19. 


4. Turn the inner boom section over to an upright position. 


(Ref. Fig. 6-125) Secure the hydraulic tubes (Items 3 and 5) in the 
channels located inside the inner boom section using cushion clamps 
(Item 2). 


6. (Ref. Fig. 6-125) Attach the auxiliary hydraulic hoses (Item 1) to the 
auxiliary hydraulic tubes and the carriage tilt hydraulic hoses (Item 4) 
to the carriage tilt hydraulic tubes. Torque the swivel nuts on the hoses 
to 50—58 ft-lbs. 


Note: “K” Model machines are not equipped with auxiliary hydraulics. For 
these models, disregard procedures that refer to auxiliary 
components. Some models are equipped with an additional set of 
auxiliary hydraulics and will have two (2) additional sets of hoses, 
tubes, and mounting hardware. 


7. (Ref. Fig. 6-125) Connect the auxiliary hydraulic hoses (Item 1) to the 
quick disconnect coupler(s) (Item 7). Torque the hose swivel nuts to 
44-48 ft-lbs. 


8. (Ref. Fig. 6-125) Connect the carriage tilt hydraulic hoses (Item 4) to 
the connectors on the front carriage tilt cylinder (Item 10). Torque the 
hose swivel nuts to 50—58 ft-lbs. 


9. (Ref. Fig. 6-125) Install the quick disconnect coupler(s) (Item 7) to the 
inner boom section with the capscrew (Item 6), lockwasher (Item 8), 
and nut (Item 9). Torque the nut to 55 ft-lbs. 
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# Description # Description 
1 Upper Chains 6 Lockwasher 

2 Lock Nut 7 Capscrew 

3 Rear Chain Anchor 8 Lower Chain 

4 Shoulder Bolt 9 Chain Anchor Rod 

5 Lock Nut 10 Lock Nut 








Fig. 6-126: Rear Chain Anchor 


10. (Ref. Fig. 6-126) Install the upper chains to the inner boom section as 
follows: 


a. Install three (3) lockwashers (Item 6) and capscrews (Item 7) to 
secure the rear chain anchor (Item 3) to the rear of the inner boom 
section. Torque the capscrews to 200 ft-lbs. 


b. Lay the upper chains (Item 1) flat on top of the inner boom section. 
Install the upper chains on the rear chain anchor with anchor rod 
(Item 9) and the two lock nuts (Items 5 and 10). Torque the nuts to 
156 in-lbs. 


11. Slide the inner boom section into the middle boom section. 


12. Support the inner boom section while installing the slide pads on the 
front of the middle boom section and the rear of the inner boom section 
as described in the next two steps. 
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# Description # Description 
1 Button Head Socket Capscrew 6 Shim 
2 Lockwasher 7 Pad Retainer 
3 Side Slide Pad 8 Flatwasher 
4 Shim 9 Lockwasher 
5 Lower Slide Pad 10 Capscrew 

















Fig. 6-127: Front Slide Pads, Middle Boom 


13. (Ref. Fig. 6-127) Install the front slide pads and shims in the middle 
boom section according to drawing specifications. See “Shimming 
Procedures” on page 6-91 for details. 


a. Install the lower shims (Item 6) and slide pads (Item 5). Install each 
pad retainer (Item 7) with a flatwasher (Item 8), lockwasher 
(Item 9), and capscrew (Item 10). Torque the capscrew to 200 ft- 
lbs. 


b. Install each side shim (Item 4) and slide pad (Item 3) with two (2) 
lockwashers (Item 2) and button head capscrews (Item 1). Torque 
the capscrews to 65 ft-lbs. 
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10 
# Description # Description 
1 Upper Slide Pad 6 Capscrew 
2 Shim 7 Shim 
3 Pad Retainer 8 Slide Pad 
4 Flatwasher 9 Lockwasher 
5 Lockwasher 10 Button Head Socket Capscrew 














Fig. 6-128: Rear Slide Pads, Inner Boom 
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14. (Ref. Fig. 6-128) Install rear slide pads and shims on the inner boom 
section according to drawing specifications. See “Shimming 
Procedures” on page 6-91 for details. 


a. Install the upper shims (Item 2) and slide pads (Item 1). Install 
each pad retainer (Item 3) with a flatwasher (Item 4), lockwasher 
(Item 5), and capscrew (Item 6). Torque the capscrew to 200 ft-lbs. 


b. Install each side shim (Item 7) and slide pad (Item 8) with two (2) 
lockwashers (Item 9) and button head capscrews (Item 10). Torque 
the capscrews to 65 ft-lbs. 
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# Description # Description 

1 Upper Slide Pad 8 Side Slide Pad 

2 Shim 9 Lockwasher 

3 Pad Retainer 10 Button Head Socket Capscrew 
4  Flatwasher 11 Lower Slide Pad 

5 Lockwasher 12 Lockwasher 

6 Capscrew 13 Button Head Socket Capscrew 
7 Shim 




















Fig. 6-129: Rear Slide Pads, Middle Boom 


15. (Ref. Fig. 6-129) Install the rear slide pads and shims on the middle 
boom section according to drawing specifications. See “Shimming 
Procedures” on page 6-91 for details. 


a. Install the upper shims (Item 2) and slide pads (Item 1). Install 
each pad retainer (Item 3) with a flatwasher (Item 4), lockwasher 
(Item 5), and capscrew (Item 6). Torque the capscrew to 200 ft-lbs. 


b. Install each side shim(s) (Item 7) and slide pad (Item 8) with two (2) 
lockwashers (Item 9) and button head capscrews (Item 10). Torque 
the capscrews to 65 ft-lbs. 


c. Install the lower slide pads (Item 11) with two (2) lockwashers 
(Item 12) and button head capscrews (Item 13). Torque the 
capscrews to 276 in-lbs. 
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# Description # Description 
1 Shim 6 Chain Roller Pin 

2 Chain Guide Washer 7 Lock Pin 

3 Chain Roller Bushing 8 Lockwasher 

4 Hardened Bushing 9 Capscrew 

5 Chain Roller 




















Fig. 6-130: Chain Roller Installation, Middle Boom 


16. (Ref. Fig. 6-130) Install the chain roller assembly on the front of the 
middle boom section as follows: 


a. Install the two (2) shims (Item 1), chain guide washers (Item 2), 
new chain roller bushings (Item 3), new hardened bushings 
(Item 4), and the chain roller (Item 5) on the front of the middle 
boom section with a chain roller pin (Item 6). 


Note: Apply EP lithium based grease to the bushings before installing 
them. 


b. Apply thread locking compound to the capscrew (Item 9) and 
secure the chain roller pin to the boom section with a lock pin 
(Item 7), lockwasher (Item 8) and capscrew. Torque the capscrew 
to 55 ft-lbs. 
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# Description # Description 
1 Upper Chains 6 Lockwasher 

2 Lock Nut 7 Capscrew 

3 Rear Chain Anchor 8 Lower Chain 

4 Shoulder Bolt 9 Chain Anchor Rod 

5 Lock Nut 10 Lock Nut 














Fig. 6-131: Lower Chain Installation 


17. (Ref. Fig. 6-131) Install the lower chain to the inner boom section as 


follows: 


a. Unless a new chain is being installed, lubricate the lower chain with 
EP lithium based grease. 


b. Lay the lower chain (Item 8) flat inside the inner boom section. 
Install the lower chain on the rear chain anchor with the shoulder 
bolt (Item 4) and lock nut (Item 2). Torque the lock nut to 75 in-lbs. 
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# Description # Description 
1 Middle Boom Section 4 Tube in Boom 

2 Nut 5 Bolt 

3  Lockwasher 6 Hose Tensioner 

















Fig. 6-132: Hose Tensioner Mounting 


18. (Ref. Fig. 6-132) Install the hose tensioner on the rear of the middle 
boom section as follows: 


a. Orient the hose tensioner (Item 6) with slot to the right and insert 
tensioner into tube (Item 4) in middle boom section (Item 1). 


b. Align holes in tensioner and tube; then secure with capscrew 
(Item 5), lockwasher (Item 3), and nut (Item 2). Torque the nut to 
276 in-lbs. 
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# Description # Description 


1 Chain Adjustment Rod 3 Adjustment Block 
2 Anchor Base 





























Fig. 6-133: Initial Lower Chain Adjustment 
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19. (Ref. Fig. 6-133) Position chain adjustment block (Item 3) tight against 


back of anchor base (Item 2) as shown. Thread the chain adjustment 


rod (Item 1) into the block until the specified measurement is obtained. 


Push the adjustment rod fully into the anchor base. 


20. With the outer boom still upside down, install the inclinometer. See 
page 6-60. 








View B — Models with Outriggers 























# Description # Description 
1 Capscrew 10 Capscrew 

2 Cylinder Stop 11 Cylinder Stop 

3 Lockwasher 12 Capscrew 

4 Nut 13 Lockwasher 

5 Capscrew 14 Nut 

6 Lockwasher 15 Capscrew 

7 Nut 16 Lockwasher 

8 Cylinder Support Bracket 17 Hydraulic Tube 

9 Lockwasher 18 Boom Extension Cylinder 





Fig. 6-134: Boom Extension Cylinder Removal — 3-Section Boom 


21. (Ref. Fig. 6-117) Install the boom extension cylinder as follows: 


a. lf anew boom extension cylinder is being installed and the 
machine being worked on has outriggers, install the cylinder stop 
assembly as shown in View A or View B as follows: 


For early production models (see View A), 


1). Install cylinder stop halves (Item 2) on extension cylinder with 
two (2) each capscrews (Item 5), lockwashers (Item 6), and 
nuts (Item 7). Partially tighten the nuts. 
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2). Secure cylinder stop to extension cylinder with capscrew 
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(Item 1), lockwasher (Item 3), and nut (Item 4) Torque nut to 


2/6 in-lbs. 


3). Torque the two (2) cylinder stop nuts (Item 7) to 276 in-lbs. 


For all other models (see View B), 


1). Install the cylinder stop (Item 11) on the boom extension 


cylinder with a capscrew (Item 12), lockwasher (Item 13), and 


nut (Item 14). 


2). Torque the cylinder stop nut (Item 14) to 276 in-lbs. 


b. Position the boom extension cylinder under the outer boom 


section. Secure the boom extension cylinder to the boom with two 
(2) lockwashers (Item 16) and capscrews (Item 15). Torque the 


capscrews to 200 ft-lbs. 


c. Install the cylinder support bracket (Item 8) on the outer boom 


section using two (2) lockwashers (Item 9) and capscrews 
(Item 10). Torque the capscrews to 55 ft-lbs. 


d. Install the two (2) hydraulic tubes (Item 17) on the manifold block of 
the boom extension cylinder (Item 18). Torque the hydraulic tube 


swivel nuts to 79-88 ft-lbs. 


Cap hoses and fittings. 
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# 


Description 





# 





Description 





1 
2 





Swivel Elbows 
Auxiliary Hydraulic Tubes 








3 Carriage Tilt Tubes 











Fig. 6-135: Hydraulic Tube Installation, Outer Boom 
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23. (Ref. Fig. 6-135) Install the auxiliary and carriage tilt hydraulic tubes 
(Items 2 and 3) on the swivel elbows (Item 1) in the outer boom. Torque 
the auxiliary tube swivel nuts to 50—58 ft-lbs and the carriage tilt tube 
swivel nuts to 79-88 ft-lbs. Secure the hydraulic tubes to the boom 
section with cushion clamps. 
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Description 








Description 





Bulkhead Elbows 
Auxiliary Hydraulic Hoses 
Carriage Tilt Hydraulic Hoses 


on +] * 











# 
4 
5 
6 


Access Cover 
Lockwasher 


Capscrew 





Fig. 6-136: Hose Installation, Outer Boom 


24. (Ref. Fig. 6-136) Install the auxiliary and carriage tilt hydraulic hose 
(Items 2 and 3) to the bulkhead elbows (Item 1) in the outer boom 
section. Torque the auxiliary hose swivel nuts to 50-58 ft-lbs and the 


carriage tilt hose swivel nuts to 79-88 ft-lbs. 


25. Attach slings/chains to the outer boom section and the crane. 


supporting the weight of the boom. 


) CAUTION: Make sure slings and chains are secure and a crane is 


26. Position the outer boom section over the transfer carriage/boom cradle. 
Carefully lower the outer boom and align the boom pivot boss with the 


matching bosses in the transfer carriage/boom cradle. 
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# Description # Description 

1 Nut 5 Shims 

2 Lockwasher 6 Transfer Carriage/Boom Cradle 
3 Boom Pivot Pin 7 Outer Boom Section 

4 Capscrew 











Fig. 6-137: 3-Section Outer Boom Installation 


27. (Ref. Fig. 6-137) Partially insert two (2) boom pivot pins (Item 3) to 
temporarily secure the boom pivot. Check gaps between the boom 
pivot boss and the matching bosses in the transfer carriage/ooom 
cradle. Select appropriate shim sizes to center the boom in the transfer 
carriage/boom cradle. 


28. Slide the boom pivot pins out one at a time and insert the required 
shims (Item 5). Fully insert the boom pivot pins. Apply thread locking 
compound to the capscrews and secure the pivot pins with two (2) 
capscrews (Item 4), lockwashers (Item 2), and nuts (Item 1). Torque 
the nuts to 110 ft-lbs. 
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# Description # Description 

1 Lock Pin 5 Pivot Pin, Boom Hoist Cylinder 
2 Lockwasher 6 Rear Carriage Tilt Cylinder 

3 Capscrew 7 Boom Hoist Cylinder 

4 Pivot Pin, Rear Carriage Tilt Cyl. 8 Boom 








Fig. 6-138: Cylinder Pivot Pin Installation 


29. (Ref. Fig. 6-138) Align the rod-end of a boom hoist cylinder (Item 7) 
with the matching boss on the boom. Insert a pivot pin (Item 5) and 
secure it with a lock pin (Item 1), lockwasher (Item 2), and a capscrew 
(Item 3) that has thread locking compound applied to its threads. 
Torque the capscrew to 55 ft-lbs. Repeat this procedure for the other 
hoist cylinder and the rear carriage tilt cylinders (Item 6). 


30. The slings/chains and the crane may be removed at this point. 
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# Description # Description 
1 Auxiliary Hydraulic Hoses 3 Boom Extension Hoses 
2 Carriage Tilt Hoses 4 Boom Extension Cylinder 














31. 


32. 


33. 


34. 


35. 


36. 


Fig. 6-139: Hose Connections, 3-Section Boom 


(Ref. Fig. 6-139) Connect the two (2) auxiliary hydraulic hoses (Item 1) 
and two (2) carriage tilt hoses (Item 2) to the rear of the boom. Torque 
the hose swivel nuts to 79-88 ft-lbs. 


(Ref. Fig. 6-139) Connect the two (2) boom extension hoses (Item 3) to 
the boom extension cylinder lines. Torque the hose swivel nuts to 
79-88 ft-lbs. 


Lubricate all pivot grease fittings with EP lithium based grease. 


Install the boom elevation proximity switch in the transfer 
carriage/boom cradle. (See “Installation” in Section 7). 


Start the engine and extend the boom extension cylinder rod out three 
feet. Shut the engine off. 


Attach slings/chains to the middle and inner boom sections. Use a 
crane to lift and install them in the outer boom section while attaching 
the boom extension cylinder to the middle boom section. 
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Description 


Extension Cylinder Rod Nut 
Washer 
Support Bracket 


Description 
Inner Boom Section 
Setscrew 
Extension Cylinder 
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Fig. 6-140: Rod End of Extension Cylinder 


37. (Ref. Fig. 6-140) Install the washer (Item 5) and extension cylinder rod 
nut (Item 4) on the boom extension cylinder rod (Item 3). Torque the 
nut to 1,641 ft-lbs. Secure the nut with two setscrews (Item 2). 
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# Description # Description 
1 Outer Boom Section 3 Capscrew 
2 Anchor Base 4 Lockwasher 

















Fig. 6-141: Anchor Base Installation 


6-132 Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Boom and Transfer 


38. (Ref. Fig. 6-141) Install the anchor base assembly to the bottom of the 
middle boom section with six (6) lockwashers and capscrews. Install 
the shortest capscrew in the hole illustrated above. Torque this 
capscrew to 280 ft-lbs. Torque the other five (5) capscrews to 200 ft- 


Ibs. 


























# Description # Description 
1 Button Head Socket Capscrew 3 Shim 
2 Lockwasher 4 Slide Pad 








Fig. 6-142: Front Slide Pads Installation, Outer Boom 


39. (Ref. Fig. 6-142) Install the top and side slide pads and shims on the 
outer boom section according to drawing specifications. See 
“Shimming Procedures” on page 6-91 for details. 

a. Install the shims and slide pads with two (2) each lockwashers and 
button head socket capscrews. 


b. Torque the capscrews to 65 ft-lbs. 
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# Description # Description 
1 Capscrew 3 Chain Adjustment Rod 
2 Lockwasher 4 Anchor Base 

















Fig. 6-143: Securing Lower Chain 


40. (Ref. Fig. 6-143) Adjust the lower chain by tightening the chain 
adjustment rod (Item 3). Stop tightening just prior to the chain being 
taunt. Align the notch in the head of adjustment rod (Item 3) with the 
threaded hole in anchor base (Item 4). Secure the adjustment rod with 
a lockwasher (Item 2) and capscrew (Item 1). Torque the capscrew to 
75 in-lbs. 


41. Attach the upper chains to the chain anchors on the top of the outer 
boom. Machines were manufactured with three types of chain anchors. 
These are shown below. Follow the steps for the machine with the 
appropriate serial number. 
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# # Description 

1 Upper Chain 6 Chain Adjustment Anchor 
2  Locknut 7 Flatwasher 

3  Flatwasher 8 Nut 

4 Chain Anchor Rod 9 Lockwasher 

5 Locknut 10 Jam Nut 








Fig. 6-144: Upper Chains - First Type 


First Type (Ref. Fig. 6-144) 


a. Install the two (2) chain adjustment anchors (Item 6) on the upper 
chains (Item 1) with a chain anchor rod (Item 4) and two (2) 
locknuts (Items 2 and 5). Make sure a flatwasher (Item 3) is 
installed between the two upper chains. Torque the locknuts to 156 


in-lbs. 


b. Install the two chain adjustment anchors in the upper boom 


section. 


c. Install a flatwasher (Item 7), nut (Item 8), lockwasher (Item 9), and 
jam nut (Item 10) on each chain adjustment anchor. Torque the nut 
(Item 8) until just before the chains become taunt. Torque the jam 


nut (Item 10) to 200 ft-lbs. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


6-135 


Boom and Transfer 


644B-42 (S/N 142-264) 
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# Description # Description 
1 Upper Chain 7 Flatwasher 
2  Locknut 8 Shoulder Bolt 
3 Chain Anchor 9 Chain Adjustment Anchor 
4 Shoulder Bolt 10 Jam Nut 
5 Locknut 11 Lockwasher 
6 Chain Equalizer 12 Nut 














Fig. 6-145: Upper Chains - Second Type 


Second Type (Ref. Fig. 6-145) 


a. 


Install a chain anchor (Item 3) on each upper chain (Item 1) with a 
shoulder bolt (Item 4) and locknut (Item 2). Torque the locknut to 75 
in-lbs. 


Install two (2) chain equalizers (Item 6) on the chain anchors and 
the chain adjustment anchor (Item 9) with three (3) flatwashers, 
(Item 7) shoulder bolts (Item 8), and locknuts (Item 5). Torque the 
locknuts to 110 ft-lbs. 


Install the chain adjustment anchor, with the jam nut (Item 10) 
installed, on the outer boom section. Install the lockwasher 

(Item 11) and nut (Item 12) on the chain adjustment anchor. Torque 
the jam nut (Item 10) until just before the chains become taunt. 
Torque the nut (Item 12) to 840 ft-lbs. 
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Description # Description 
Upper Chain 9 Chain Equalizer 
Locknut 10 Chain Adjustment Anchor 
Chain Anchor 11 Jam Nut 
Shoulder Bolt 12 Lockwasher 
Flatwasher 13 Nut 
Shoulder Bolt 14 Chain Equalizer 
Shoulder Bolt 15 Locknut 
Flatwasher 16 Locknut 














Fig. 6-146: Upper Chains - Third Type 


Third Type (Ref. Fig. 6-146) 


a. 


Install a chain anchor (Item 3) on each upper chain (Item 1) with a 
shoulder bolt (Item 4) and locknut (Item 2). Torque the locknut to 75 
in-lbs. 


Install two (2) chain equalizers (Items 9 and 14) on the chain 
anchors with two (2) flatwashers, (Item 5) shoulder bolts (Item 6), 
and locknuts (Item 16). Torque the capscrews to 276 in-lbs. 


Install the chain adjustment anchor (Item 10) between the two (2) 
chain equalizers with a flatwasher (Item 8), shoulder bolt (Item 7), 
and a locknut (Item 15). Torque the locknut to 110 ft-lbs. 


Install the chain adjustment anchor, with the jam nut (Item 11) 
installed, on the outer boom section. Install the lockwasher 

(Item 12) and nut (Item 13) on the chain adjustment anchor. Torque 
the jam nut (Item 11) until just before the chains become taunt. 
Torque the nut (Item 13) to 840 ft-lbs. 
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Description # Description 











1 
2 





Auxiliary Hydraulic Hoses 3 Hydraulic Tubes 

















42. 


43. 
44. 
45. 
46. 


47. 


48. 


6-138 


Carriage Tilt Hydraulic Hoses 


Fig. 6-147: Rear Hose Connections, Inner Boom 


(Ref. Fig. 6-147) Install the auxiliary (Item 1) and carriage tilt (Item 2) 
hydraulic hoses to the hydraulic tubes (Item 3) at the rear of the inner 
boom section. Torque the auxiliary hose swivel nuts to 50—58 ft-lbs. 
Torque the carriage tilt hose swivel nuts to 79-88 ft-lbs. 


Install the quick attach assembly to boom. See page 6-59. 
Install attachment. 
Retract the boom and grease the complete boom assembly. 


Start engine and cycle the frame tilt fully several times. Raise the 
boom, noting that Rear Osc Lock light illuminates when boom is at 
about 40° elevation. If light does not illuminate, stop and lower the 
boom; then follow procedures for adjustments as outlined in Section 7. 


Cycle all boom hydraulics several times to remove air from system. 
Retract and lower boom to ground and shut off engine. 


Check chain adjustments and inspect hydraulic connections for leaks 
and tighten as necessary. Check boom clearances and adjust if 
necessary. 
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# Description # Description 
1 Bulkhead Elbows 4 Access Cover 

2 Auxiliary Hydraulic Hoses 5 Lockwasher 

3 Carriage Tilt Hydraulic Hoses 6 Capscrew 





Fig. 6-148: Access Cover Installation, Outer Boom 


49. (Ref. Fig. 6-148) Install each access cover (Item 4) on the outer boom 
section with three (3) lockwashers (Item 5) and capscrews (Item 6). 
Torque the capscrews to 276 in-lbs. 


























4 
# Description # Description 
1 Nut 3 Flatwasher 
2 Lockwasher 4 Boom Cover 








Fig. 6-149: Boom Cover installation 


50. Install the boom cover (Item 4) to the outer boom section with four (4) 
flatwashers (Item 3), lockwashers (Item 2), and nuts (Item 1). Torque 
the nuts to 276 in-lbs. 
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Fig. 6-150: 3-Section Boom Extension Cylinder 


\ 


(Ref. Fig. 6-150) The boom extension cylinder controls extension and 
retraction of the boom. For models with a 3-section boom, it is located 
beneath the outer boom. Operating pressure is 3000 psi. 
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View B — Models with Outriggers 























# Description # Description 
1 Washer 13 Capscrew 

2 Extension Cylinder Rod Nut 14 Cylinder Stop 
3 Socket Setscrew 15 Lockwasher 
4 Middle Boom Section 16 Nut 

5 Outer Boom Section 17 Capscrew 

6 Capscrew 18 Lockwasher 
7 Lockwasher 19 Nut 

8 Cylinder Support Bracket 20 Capscrew 

9 Boom Extension Cylinder 21 Nut 

10 Hydraulic Tube 22 Lockwasher 
11 Lockwasher 23 Cylinder Stop 
12 Capscrew 











Fig. 6-151: Boom Extension Cylinder Removal — 3-Section Boom 


(Ref. Fig. 6-151) The following steps are required to remove the boom 
extension cylinder. 


1. 
2. 


Follow preparation procedures as outlined in Section 3 of this manual. 


For models with transfer carriages, extend the carriage out. Extend the 


middle boom section out one foot. 


Level the boom, apply the park brake, and shut the engine off. 


Loosen two (2) socket setscrews (Item 3) in rod nut (Item 2). 


Loosen and remove the rod nut and washer (Item 1) securing boom 
extension cylinder to front of middle boom section (Item 4). 
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A 


WARNING: To avoid personal and/or equipment damage, support the 


10. 


11. 


12. 


13. 


hydraulic cylinder before removing support bracket and other 
hardware that secure the cylinder to the boom. Use suitable 
blocking and lifting devices when removing heavy machine 
components. 


Place blocks between the extension cylinder and the support bracket 
(Item 8) to prevent damage to the cylinder during removal. 


Retract the extension cylinder. 


Loosen and remove two (2) hydraulic tubes (Item 10) from the fittings 
on the boom extension cylinder (Item 9). Bleed any remaining oil into a 
suitable container. Cap fittings and tubes. 


Using sling(s), crane, or other suitable means to secure the cylinder, 
loosen and remove two (2) each capscrews (Item 12) and lockwashers 
(Item 11) securing the extension cylinder to the rear of the outer boom 
section (Item 5). 


Remove two (2) capscrews (Item 6), lockwashers (Item 7), and the 
cylinder support bracket (Item 8). 


Slowly remove the cylinder from the machine and take it to a location 
suitable for inspection and disassembly. 


For models with outriggers, remove the cylinder stop assembly as 
follows: 


a. For early production models (see View A), 


1). Remove the nut (Item 16), lockwasher (Item 15), and capscrew 
(Item 13) securing the cylinder stop (Item 14) to the extension 
cylinder. 


2). Remove the two (2) each nuts (Item 19), lockwashers 
(Item 18), and capscrews (Item 17) securing the two (2) 
cylinder stop halves; remove the cylinder stop halves. 


b. For all other models (see View B), 


1). Remove the nut (Item 21), lockwasher (Item 22), and capscrew 
(Item 20) securing the cylinder stop tube (Item 23) to the 
extension cylinder. 


2). Remove the cylinder stop tube. 


Clean the remaining parts with solvent and dry with compressed air. 
Inspect for damage and replace as necessary. 


Installation, Boom Extension Cylinder 
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(Ref. Fig. 6-151) The following steps are required to install the boom 
extension cylinder. 


ds 


For models with outriggers, install a cylinder stop assembly as follows: 
a. For early production models (see View A), 
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1). Install cylinder stop halves (Item 14) on extension cylinder with 
two (2) each capscrews (Item 17), lockwashers (Item 18), and 
nuts (Item 19). Partially tighten the nuts. 


2). Secure cylinder stop to extension cylinder with capscrew 
(Item 13), lockwasher (Item 15), and nut (Item 16) Torque nut to 
276 in-lbs. 


3). Torque the two (2) cylinder stop nuts (Item 19) to 276 in-lbs. 
b. For all other models (see View B), 


1). Install the cylinder stop (Item 23) on the boom extension 
cylinder with a capscrew (Item 20), lockwasher (Item 22), and 
nut (Item 21). 


2). Torque the cylinder stop nut (Item 21) to 276 in-lbs. 
2. Using sling(s), crane, or other suitable means, position the cylinder 
(Item 9) in its proper location. 
WARNING: To avoid personal and/or equipment damage, make sure the 
A cylinder is properly supported until it is completely installed. 
3. Secure the cylinder to the outer boom section with two (2) each 


lockwashers (Item 11) and capscrews (Item 12). Torque the capscrews 
to 280 ft-lbs. 


4. Reconnect two (2) hydraulic tubes (Item 10) to fittings on extension 
cylinder. Torque tube swivel nuts to 79-88 ft-lbs. 


5. Extend the cylinder rod until it is in its proper location on the middle 
boom section (Item 4). 


6. Secure the cylinder to the middle boom section with a washer (Item 1) 
and rod nut (Item 2). Torque the rod nut to 1,641 ft-lbs. Secure the nut 
with two (2) setscrews (Item 3). 


7. Install the cylinder support bracket (Item 8) using two (2) lockwashers 
(Item 7) and capscrews (Item 6). Torque the capscrews to 55 ft-lbs. 
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# Description # Description 
1 Hollow Hex O-ring Plug 6 90°O-ring Elbow 

2 Counterbalance Valve Cartridge 7 Piston 

3  Counterbalance Valve Cartridge 8 Rod Bearing Head 

4 Cylinder Barrel 9 Capscrew 

5 Rod Nut 10 Cylinder Rod 














Fig. 6-152: 3-Section Boom Extension Cylinder Assembly 


(Ref. Fig. 6-152) The following steps are required to overhaul the boom 
extension cylinder. 


1. Mount or support cylinder vertically with rod end down. Hydraulic oil in 
cylinder will drain out during disassembly. Place a suitable pan or tray 
under the cylinder. 


2. Release pressure in counterbalance valve cartridges (Items 2 and 3) 
as follows: 


WARNING: Counterbalance valve cartridges trap hydraulic pressure in the 
A cylinder. Wear proper eye and hand protection when removing 
counterbalance valve cartridges. Hydraulic fluid under 
pressure can be injected under skin or into eyes, resulting in 
serious personal injury or death. 


a. Place socket wrench over counterbalance valve cartridge. Wrap a 
clean shop rag around the socket to cover the area of the 
counterbalance valve cartridge. 


b. Carefully and slowly, turn cartridge out of manifold block to release 
pressure in cylinder. 


Remove the counterbalance valve cartridges. 


Slowly extend and retract cylinder by hand to remove most of the 
hydraulic oil. 
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5. Remove eight (8) capscrews (Item 9) securing rod bearing head 
(Item 8) to cylinder barrel. 


6. Remove cylinder rod (Item 10) from cylinder barrel (Item 4). 


CAUTION: To prevent possible damage to components, support rod and 
A head; do not wiggle rod or head back and forth during 
removal. 


7. Remove rod nut (Item 5), piston (Item 7), and rod bearing head from 
cylinder rod. 


Remove the two (2) elbows (Item 6) from the cylinder manifold block. 
Remove four (4) O-ring plugs (Item 1) from cylinder manifold block. 


10. Remove all O-rings, wear rings, and backup rings from cylinder 
components and discard. 


11. Thoroughly clean components with solvent and dry with compressed 
air. Inspect and replace if damaged. 


12. Inspect inner surface of barrel, outer surface of piston, and length of 
rod for scratches and scoring. If barrel, piston, or rod is damaged, it 
must be replaced. 


13. Check condition of threads on rod, nut, and capscrews. Do not attempt 
to repair damaged threads. 


14. Inspect counterbalance valve cartridge (Item 8), including O-rings, for 
condition and replace as necessary. Do not disassemble the cartridge. 
Service to counterbalance valve cartridges is limited to installing new 
O-rings and replacing the entire cartridge. 


15. Lubricate counterbalance valve cartridge O-rings with clean hydraulic 
oil. 

16. Install valve cartridge (Item 2) in manifold block and torque to 
40-45 ft-lbs. 


17. Install valve cartridge (Item 3) in manifold block and torque to 
150-160 ft-lbs. 


18. Install four O-ring plugs (Item 1) in manifold block and torque to 
125-145 in-lbs. 


19. Lubricate new O-ring with hydraulic oil and install inside piston (seals 
rod to piston). 


20. Lubricate new O-ring, backup ring, seals, and wear rings with hydraulic 
oil and install on head. Using a seal driver, install new wiper seal in 
head. Lubricate wiper seal with hydraulic oil. 


21. Slide rod bearing head (Item 8) and piston (Item 7) onto rod (Item 10). 
Lubricate threads on rod with hydraulic oil and install rod nut (Item 5). 
Torque rod nut to 550 ft-lbs. 


22. Lubricate new seal and wear rings with hydraulic oil and install on 
piston. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 6-145 


Boom and Transfer 


23. Lubricate threads on eight (8) capscrews (Item 9) with hydraulic oil. 
Coat inside of barrel (Item 4) with hydraulic oil. To avoid damaging 
seals during assembly, carefully insert rod and head into barrel. Install 
capscrews until snug. Do not torque capscrews (instructions follow). 


24. Following sequence shown in Fig. 6-10, torque capscrews to an initial 
value of 30 ft-lbs. Follow sequence again and torque capscrews to a 
final value of 90 ft-lbs. 


25. Install two (2) elbows (Item 6) on cylinder manifold block. Torque eloow 
nuts to 75—85 ft-lbs. 


4-Section Boom 


Description 
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Fig. 6-153: 4-Section Boom 


The 4-section boom is used on 1044C-54 and 10K-54 models. It is a fully 
synchronized slide boom with a 54 foot maximum lift height. The boom on 
the 1044C-54 has a maximum forward reach of 45 feet while the 10K-54 
has a maximum forward reach of 38 feet, 4 inches. 


6-146 Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Boom and Transfer 


Shimming Procedures 


4-Section Boom 


J1160 





NOTES: Items 1 and 3 are load bearing pads 
Item 4 is included with the following models only: 














N: 1044C-54 (S/N 117-) and 10K-54 (S/N 104-) 

# Description # Description 

1 Boom Pad, 1" Thick x 3" Wide 4 Boom Pad, 3/4" Thick x 1-1/4" 
2 Boom Pad, 9/16" Thick x 2" Wide Wide 

3 Boom Pad, 3/4" Thick x 3" Wide 




















Fig. 6-154: Boom Slide Pad Locations — 4-Section Boom 


1. Park machine on firm, level surface and apply park brake. Level the 
frame. Level and fully retract the boom. Shut off engine. 


2. Determine if all boom slide pads are serviceable. (See “Slide Pad 
Inspection” on page 6-48). Have replacement pads ready as required. 
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Fig. 6-155: Boom Section Gaps — Front of 4-Section Boom 
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3. (Ref. Fig. 6-155) Measure the gap between boom sections at all upper 
front pads. If the dimensions are not within the specified range, 
proceed to Step 4. If the dimensions are within the specified range, 
proceed to Step 5. 










Install shim(s) 
under these pads 
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Fig. 6-156: Lower Shim Installation — Front of 4-Section Boom 


4. (Ref. Fig. 6-156) _Install/remove shim(s) under indicated pads to obtain 
clearances specified in Step 3. 
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Fig. 6-157: Upper Shim Installation — Front of 4-Section Boom 
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5. (Ref. Fig. 6-157) Install/remove shim(s) under indicated pads to obtain 
specified clearances. 
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Fig. 6-158: Boom Section Gaps — Rear of 4-Section Boom 


6. (Ref. Fig. 6-158) Measure the gaps between the inner, middle 
(forward), and middle (rear) sections at the upper pads. Spacing 
between the middle (rear) and outer boom section cannot be adjusted. 
If the dimensions are not within the specified range, proceed to Step 7. 
If the dimensions are within the specified range, proceed to Step 8. 
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Install shim(s) under these pads 


Fig. 6-159: Lower Shim Installation - Rear of 4-Section Boom 


7. (Ref. Fig. 6-159)Install/remove shim(s) under indicated pads to obtain 
clearance specified in Step 6. 
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Fig. 6-160: Upper Shim Installation — Rear of 4-Section Boom 


8. (Ref. Fig. 6-160) Install/remove shim(s) under indicated pads to obtain 
specified clearances. 
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Rear of Boom, Looking Forward 


Fig. 6-161: Clearances Between Boom Sections — Rear of 4-Section Boom 


9. (Ref. Fig. 6-161) Adjust boom positions to obtain clearances between 
boom sections as shown. Measure these clearances at the slide pad 


locations. 
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Rear of Boom, Looking Forward 


Fig. 6-162: Gaps Between Pads and Boom - Rear of 4-Section Boom 


10. (Ref. Fig. 6-162) Install/remove shim(s) under indicated pads to obtain 
specified clearances making sure clearances on both sides of each 
boom section are the same. 
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Front of Boom, Looking Rearward 


Fig. 6-163: Clearances Between Boom Sections — Front of 4-Section Boom 
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11. (Ref. Fig. 6-163) Adjust boom positions to obtain clearances between 
boom sections as shown. Measure these clearances at the slide pad 
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Front of Boom, Looking Rearward 


Fig. 6-164: Gaps Between Pads and Boom - Front of 4-Section Boom 


12. (Ref. Fig. 6-164) Install/remove shim(s) under indicated pads to obtain 
specified clearances making sure clearances on both sides of each 
boom section are the same. 


13. Extend boom and lubricate as described under “Lubrication” on 
page 6-50. 


14. Check boom extension and retraction for binding against slide pads. 


Inspection Procedures 


4-Section Boom These procedures are intended to determine if localized deformation has 
occurred on the inner, middle (forward), and middle (rear) boom sections. 


1. Extend the boom and lower the forks to the ground. 
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Fig. 6-165: Inner Boom Cross-Section at Window 


2. (Ref. Fig. 6-165) Place a straight edge against the bottom surface of 
the inner boom section. Measure the distance from the straight edge to 
the bottom surface of the boom tube. This distance should not exceed 
1/4" (0.25"). The maximum deflection will be found just in front of the 
middle (forward) boom section. 


3. (Ref. Fig. 6-165) The side walls may also deflect outward at the 
window areas. Take this measurement across the inner boom tube, 
through the windows. Maximum allowable deflection is 3/16" (0.19) per 
side. The maximum allowable inner boom tube width is 10-5/8" 
(10.625"), measured through the windows. 
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Fig. 6-166: Middle (Forward) Boom Cross-Section at Window 
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4. 


(Ref. Fig. 6-166) Place a straight edge against the bottom surface of 
the middle (forward) boom section. Measure the distance from the 
straight edge to the bottom surface of the boom tube. This distance 
should not exceed 1/4" (0.25"). The maximum deflection will be found 
just in front of the middle (rear) boom section. 


(Ref. Fig. 6-166) The side walls may also deflect outward at the 
window areas. Take this measurement across the middle (forward) 
boom tube, through the windows. Maximum allowable deflection is 
3/16" (0.19") per side. The maximum allowable middle (forward) boom 
tube width is 12-7/8" (12.875"), measured through the windows. 
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Fig. 6-167: Middle (Forward) Boom Cross-Section at Window 


(Ref. Fig. 6-167) Place a straight edge against the bottom surface of 
the middle (rear) boom section. Measure the distance from the straight 
edge to the bottom surface of the boom tube. This distance should not 
exceed 1/4" (0.25"). The maximum deflection will be found just in front 
of the outer boom section. 


(Ref. Fig. 6-167) The side walls may also deflect outward at the 
window areas. Take this measurement across the middle (rear) boom 
tube, through the windows. Maximum allowable deflection is 3/16" 
(0.19) per side. The maximum allowable middle (forward) boom tube 
width is 14-1/2" (14.5"), measured through the windows. 


Remove Quick Attach. See page 6-58. 


Park machine on firm, level surface. If so equipped, fully retract transfer 
carriage. Fully retract boom before lowering it to the ground. 


Set park brake, lock shift selector in NEUTRAL position, shut off 
engine and remove ignition key from switch. Block all wheels. 


Position crane next to machine. 
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# Description 





# Description 








1 Nut 
2 Lockwasher 











3 Flatwasher 


4 Boom Cover 








Fig. 6-168: 4-Section Boom Cover Installation 


5. (Ref. Fig. 6-168) Remove six (6) each nuts (Item 1), lockwashers 


(Item 2), and flatwashers (Item 3) securing boom cover (Item 4) to 


boom. Remove boom cover. 


6. Remove boom elevation proximity switch. See “Boom Elevation 
Proximity Switch” in Section 7. 


7. Remove boom extension proximity switch. See Step 8 on page 6-220. 
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# Description 





# 





Description 





1 Auxiliary Hydraulic Hoses 
2 Carriage Tilt Hoses 











3 Boom Extension Hoses 
4 Boom Extension Cylinder 








Fig. 6-169: Hose Connections, 4-Section Boom 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


6-155 


Boom and Transfer 


8. (Ref. Fig. 6-169) Tag and disconnect two (2) hoses at boom extension 
cylinder lines (Item 3). Cap lines and hoses. 


Note: “kK” Model machines are not equipped with auxiliary hydraulics. For these 
models, disregard procedures that refer to auxiliary hydraulic components. 


9. Tag and disconnect two (2) carriage tilt hoses (Item 2), and two (2) 
auxiliary hydraulics hoses (Item 1) at the boom. Cap hoses and lines. 


10. Place sling around inner boom section, at the front. Chains with hooks 
may be attached to the rear of the outer boom section, near the pivot 
pin bosses (Ref. Fig. 6-170). Attach sling and chains to crane hook 
and lift crane to support weight of boom. 


CAUTION: Make sure crane, slings, and chains have sufficient capacity to 
A support the weight of the boom. A 4-section boom assembly, 
including boom extension cylinder, weighs approximately 
6,650 pounds. 


Hook chains at 
these areas 
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# Description # Description 

1 Lock Pin 5 Pivot Pin, Boom Hoist Cylinder 
2 Lockwasher 6 Rear Carriage Tilt Cylinder 

3 Bolt 7 Boom Hoist Cylinder 

4 Pivot Pin, Rear Carriage Tilt Cyl. 8 Boom 





Fig. 6-170: Cylinder Pivot Pins 


11. (Ref. Fig. 6-170) Remove four (4) capscrews (Item 3) and lockwashers 
(Item 2) from lock pins (Item 1) securing rear carriage tilt cylinders 
(Item 6) and boom hoist cylinders (Item 7) to the boom (Item 8). 
Remove four (4) lock pins from pivot pins (Items 4 and 5). 
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CAUTION: Make sure each cylinder is fully supported so it does not fall 
A and cause personal or equipment damage when it is being 
removed. 


12. (Ref. Fig. 6-170) Starting at a rear carriage tilt cylinder (Item 6), use a 
slide hammer puller threaded into the pivot pin (Item 4) to remove the 
pivot pin from boom. After the pivot pin has been removed, allow the 
cylinder to swing down and away from the boom. 

CAUTION: Use suitable blocking to support cylinders and prevent 

A damage to the surrounding structure. 


13. (Ref. Fig. 6-170) Repeat Step 24 for the remaining rear carriage tilt 
cylinder. 


14. (Ref. Fig. 6-170) Continue with each of the two (2) hoist cylinders 
(Item 7) by using a slide hammer puller threaded into pivot pin (Item 5) 
to remove it. After the pivot pin has been removed, allow the cylinder to 
swing down and away from the boom. 
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# Description # Description 

1 Shim 5 Lockwasher 

2 Upper Rear Slide Pad 6 Capscrew 

3 Pad Retainer 7 Lockwasher 

4  Flatwasher 8 Button-Head Socket Capscrew 

















Fig. 6-171: Upper Rear Slide Pad Removal — Middle (Rear) Boom Section 


15. (Ref. Fig. 6-171) Remove upper rear slide pads from middle (rear) 
boom section as follows: 


a. Remove two (2) each capscrews (Item 6), lockwashers (Item 5), 
flatwashers (Item 4), and pad retainers (Item 3) from rear of middle 
(rear) boom section. 


b. Remove four (4) capscrews (Item 8) and lockwashers (Item 7) 
securing upper slide pads to rear of middle (rear) boom section. 
Remove two (2) slide pads (Item 2) and shims (Item 1). 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 6-157 


Boom and Transfer 





J1245 























# Description # Description 

1 Shim 5 Flatwasher 

2 Rear Upper Slide Pad 6 Capscrew 

3 Pad Retainer 7 Lockwasher 

4 Lockwasher 8 Button-Head Socket Capscrew 





Fig. 6-172: Upper Rear Slide Pad Removal — Middle (Forward) Boom Section 


16. (Ref. Fig. 6-172) Remove upper rear slide pads from middle (front) 


boom section as follows: 
a. Remove two (2) each capscrews (Item 6), lockwashers (Item 4), 


flatwashers (Item 5), and pad retainers (Item 3) securing upper 
slide pads to rear of middle (forward) boom section. 


b. Remove four (4) capscrews (Item 8) and lockwashers (Item 7) 


securing slide pads (Item 2) to top rear of middle (forward) boom 


section. Remove slide pads and shims (Item 1). 




















Flatwasher 








Button-Head Socket Capscrew 


tre 
f 
s— 8 
# Description # Description 
1 Inner Boom Section 5 Lockwasher 
2 Upper Slide Pad 6 Capscrew 
3 Pad Retainer 7 Lockwasher 
4 8 
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Fig. 6-173: Upper Rear Slide Pad Removal — Inner Boom Section 
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17. (Ref. Fig. 6-173) Remove upper rear slide pads from inner boom 
section as follows: 


a. Remove two (2) each capscrews (Item 6), lockwashers (Item 5), 
flatwashers (Item 4), and pad retainers (Item 3) from rear of inner 
boom section. 


b. Remove four (4) capscrews (Item 8) and lockwashers (Item 7) 
securing upper slide pads (Item 2) to rear of inner boom section. 
Remove the two (2) slide pads. 


Locations for 
Chain Attachment 
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Fig. 6-174: Locations for Chain Attachment — Inner Boom Section 


18. (Ref. Fig. 6-174) Because the chain and hose guide assembly 
interferes with removal of the boom pivot pins, it will be necessary to 
extend the boom approximately eight (8) inches. To do so, attach a 
chain to one of the openings either on the front or top of the inner 
boom section and pull the sections straight out. 
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# Description # Description 

1 Nut 5 Shims 

2 Lockwasher 6 Transfer Carriage/Boom Cradle 
3 Boom Pivot Pin 7 Boom Assembly 

4 Bolt 











Fig. 6-175: 4-Section Boom Pivot Pins 


19. (Ref. Fig. 6-175) Remove two (2) each nuts (Item 1), lockwashers 
(Item 2), and capscrews (Item 4) from boom pivot pins (Item 3). 


CAUTION: Make sure slings and chains are secure and crane is 
supporting the weight of the boom. 


20. (Ref. Fig. 6-175) Using the slide hammer puller, remove the two (2) 
boom pivot pins and shims (Item 5). 


21. (Ref. Fig. 6-175) Carefully lift the boom assembly (Item 7) clear of the 
transfer carriage/boom cradle (Item 6). 


> 


22. Swing the boom away from the machine and position it above a firm, 
level surface. Rotate the boom upside down and lower it onto support 
blocks. 


23. Remove the front carriage tilt cylinder. See page 6-18. 
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installation 


4-Section Boom 1. Prepare replacement boom for installation by removing strapping and 
blocks used for shipment. Note location of straps and blocks for use on 
the previously removed boom. 


2. With the replacement boom still lying upside down, the front carriage 
tilt cylinder should be installed at this point. It is easier to install when 
the boom is in this position. See page 6-19 


3. Attach slings/chains to the boom and crane. Lift the boom and rotate it 
to the upright position. 


4. Position the boom over the transfer carriage/boom cradle. Carefully 
lower boom and align boom pivot boss with the matching bosses in the 
transfer carriage/boom cradle. 


5. (Ref. Fig. 6-175) Partially insert two (2) boom pivot pins to temporarily 
secure the boom pivot. Check gaps between boom pivot boss and the 
matching bosses in the transfer carriage/boom cradle. Select 
appropriate shim sizes to center the boom in the transfer 
carriage/boom cradle. 


6. (Ref. Fig. 6-175) Slide the boom pivot pins out one at a time and insert 
the required shims. Fully insert the boom pivot pins. 


7. (Ref. Fig. 6-170) Align rod-end of a boom hoist cylinder with the 
matching boss on the boom. Insert pivot pin and secure with lock pin, 
lockwasher, and capscrew. Repeat this procedure for the other hoist 
cylinder and rear carriage tilt cylinders. 


The slings/chains and crane may be removed at this point. 


(Ref. Fig. 6-170) Connect the two (2) auxiliary hydraulic hoses and two 
(2) carriage tilt hoses to the rear of the boom. 


10. Connect the two (2) hoses to the boom extension cylinder lines. 
11. Lubricate all pivot grease fittings with EP lithium based grease. 
12. Install boom extension proximity switch. See Step 9 on page 6-225. 


13. Install boom elevation proximity switch in transfer carriage/oboom 
cradle. See “Boom Elevation Proximity Switch” in Section 7. 


14. Install quick attach assembly to boom. See page 6-59. 


15. (Ref. Fig. 6-175) Start engine and extend the boom approximately 
eight inches. Shut engine off. Secure pivot pins with two (2) capscrews, 
lockwashers, and nuts. Torque nuts to 110 ft-lbs. 


16. Start engine and cycle the frame tilt fully several times. 


a. Raise the boom, noting that Rear Osc Lock light illuminates when 
boom is at about 40° elevation. If light does not illuminate, stop and 
lower the boom. Follow procedures for under “Boom Elevation 
Proximity Switch” in Section 7. 


b. Complete proximity switch adjustment before proceeding to 
Step 17. 


17. Cycle all boom hydraulics several times to remove air from system. 
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a. With the outriggers up, extend the boom, noting that Boom 
Extension proximity light illuminates when the boom is extended to 
specified distance (approximately 21 feet with tilting tower or 25 
feet with standard carriage). If light does not illuminate, stop and 
retract the boom. See page 6-216 for adjustment procedures. 


b. Retract and lower boom to ground and shut off engine. 


c. Complete proximity switch adjustment before proceeding to 
Step 18. 


18. Inspect hydraulic connections for leaks and tighten as necessary. 


19. (Ref. Fig. 6-168) Install boom cover (Item 4) with six (6) each 
flatwashers (Item 3), lockwashers (Item 2), and nuts (Item 1). Tighten 
nuts to 180 in-lbs. 


Boom Disassembly 


4-Section Boom 1. Remove boom assembly from machine. See page 6-154. 
2. Place boom assembly on work stands in upside down position. 


CAUTION: To avoid personal and equipment damage, make sure that the 
A boom is properly supported through this entire procedure. 


Note: “K” Model machines are not equipped with auxiliary hydraulics. For 
these models, disregard procedures that refer to auxiliary hydraulic 
components. Some models are equipped with an additional set of 
auxiliary hydraulics. They will have two (2) additional sets of hoses, 
tubes, and mounting hardware than what is mentioned in the 
following procedures. 
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# Description # Description 

1 Lower Slide Pad 9 Lockwasher 

2 Shim 10 Capscrew 

3 Right Hand Retainer Block 11 Lockwasher 

4 Pad Retainer 12 Upper Slide Pad 

5 Flatwasher 13 Shim 

6 Lockwasher 14 Capscrew 

7 Capscrew 15 Lockwasher 

8 Left Hand Retainer Block 16 Button-Head Socket Capscrew 





Fig. 6-176: Slide Pad Removal — Outer Boom Section 


3. (Ref. Fig. 6-176) Remove the lower slide pads from outer boom section 
as follows: 


a. Remove two (2) each capscrews (Item 7), lockwashers (Item 6), 
flatwashers (Item 5), and pad retainers (Item 4) from retainer 
blocks (Items 3 and 8). 


b. Remove four (4) capscrews (Items 10 and 14) and lockwashers 
(Items 9 and 11) securing retainer blocks to outer boom section. 
Remove two (2) each lower slide pads (Item 1), shims (Item 2) and 
retainer blocks. 
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# Description # Description 
1 Lower Front Slide Pad 5 Pad Retainer 
2 Shim 6 Lockwasher 
3 Capscrew 7 Button-Head Socket Capscrew 
4 Lockwasher 




















Fig. 6-177: Lower Front Slide Pad Removal — Middle (Rear) Boom Section 


4. (Ref. Fig. 6-177) Remove lower front slide pads from middle (rear) 
boom section as follows: 


a. Remove two (2) each capscrews (Item 3), lockwashers (Item 4), 
and pad retainers (Item 5) from rear of middle (rear) boom section. 


b. Remove four (4) capscrews (Item 7) and lockwashers (Item 6) 
securing upper slide pads to rear of middle (rear) boom section. 
Remove two (2) slide pads (Item 1) and shims (Item 2). 
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Side View 
# Description # Description 
1 Auxiliary Hydraulic Tube 10 Auxiliary Hydraulic Tube 
2 Carriage Tilt Hydraulic Tube 11 Carriage Tilt Hydraulic Tube 
3 Middle (Front) Boom Section 12 Half Clamp 
4 Hose Guard 13 Round Head Screw 
5 Lockwasher 14 Auxiliary Hydraulic Hose 
6 Capscrew 15 Carriage Tilt Hydraulic Hose 
7 Auxiliary Tilt Hydraulic Hose 16 Lockwasher 
8 Carriage Tilt Hydraulic Hose 17 Nut 
9 Middle (Rear) Boom Section 18 Outer Boom Section 

















Fig. 6-178: Disconnecting Hoses Between Sections 
5. (Ref. Fig. 6-178) Disconnect hoses between sections as follows: 


a. Remove two (2) capscrews (Item 6), lockwashers (Item 5), and the 
hose guard (Item 4) from the rear of the middle (front) boom 
section (Item 3). 
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Your hose guard may be different from that shown above. If 
the hose guard is reversed at assembly, equipment damage 
may occur during operation of machine. 


) CAUTION: Be sure to note orientation of the hose guard during removal. 


b. Loosen and remove hydraulic hoses (two (2) each auxiliary and 
carriage tilt) (tems 7 and 8) from hydraulic tubes (Items 1 and 2) at 
rear of middle (front) boom section. Bleed any remaining oil into a 
suitable container. Tag and cap hoses and tubes. 


c. Loosen and remove hydraulic hoses (two (2) each auxiliary and 
carriage tilt) (Items 14 and 15) from hydraulic tubes (Items 10 and 
11) at rear of outer boom section (Item 18). Bleed any remaining oil 
into a suitable container. Tag and cap hoses and tubes. 


d. For early production models, remove four (4) each nuts (Item 17), 
lockwashers (Item 16), round head screws (Item 13), and half 
clamps (Item 12). 

















5 
View A 5 
1044C-54 (S/N 101-143) 
10K-54 (S/N 101-103) 

# Description # Description 
1 Rod Nut 10 Cushion Clamp 
2 Socket Setscrew 11 Extension Cylinder Base Mount 
3 Extension Cylinder Rod Boss 12 Shim 
4 Middle (Rear) Boom Section 13 Shim 
5 Boom Extension Cylinder 14 Nut 
6 Capscrew 15 Capscrew 
7 Flatwasher 16 Lockwasher 
8 Elbow 17 Flatwasher 
9 Hydraulic Tube 18 Extension Cylinder Base Mount 

















Fig. 6-179: Extension Cylinder Removal — 4-Section Boom 
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6. (Ref. Fig. 6-179) Remove extension cylinder as follows: 


a. Support the extension cylinder with sling(s) or other suitable 
means. Make sure support items have sufficient capacity to 
support the weight of the cylinder. The extension cylinder weighs 
650 pounds. 


b. Loosen and remove two (2) hydraulic tubes (Item 9) from elbows 
(Item 8) on boom extension cylinder (Item 5). Bleed any remaining 
oil into a suitable container. Tag and cap fittings and tubes. 


c. Loosen nut on two (2) cushion clamps (Item 10) and remove 
clamps and hydraulic tubes from mounting channel on outer boom 
section. 


d. Loosen two (2) socket setscrews (Item 2) in rod nut (Item 1). 


e. Loosen and remove rod nut and rod boss (Item 3) securing boom 
extension cylinder to front of middle (rear) boom section (Item 4). 


f. Loosen and remove hardware securing extension cylinder to outer 
boom section as follows: 


For Models 10K-54 (S/N 101-103) and 1044C-54 (S/N 101-143) 
— See View A: 


Remove two (2) each capscrews (Item 15), lockwashers 
(Item 16), and flatwashers (Item 17) securing extension 
cylinder base mount (Item 18) to outer boom section. 


For Models 10K-54 (S/N 104—) and 1044C-54 (S/N 144-): 


Remove two (2) each nuts (Item 14), capscrews (Item 6), and 
flatwashers (Item 7) securing extension cylinder base mount 
(Item 11) to outer boom section. Remove the shim(s) (Items 12 
and 13). 


g. Remove the extension cylinder. 
Note: For additional information regarding disassembly and repair of the 


boom extension cylinder, see “Overhaul, Extension Cylinder” on 
page 6-211. 


7. Turn boom assembly over and place it on work stands in upright 
position. 


8. (Ref. Fig. 6-176) Remove upper slide pads on outer boom as follows: 


a. Remove four (4) capscrews (Item 16) and lockwashers (Item 15) 
securing top slide pads (Item 12) to outer boom. 


b. Remove the two (2) slide pads and shims (Item 13). 
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# Description # Description 
1 Button-Head Socket Capscrew 3 Shim 
2 Lockwasher 4 Upper Front Slide Pad 








Fig. 6-180: Upper Front Slide Pad Removal — Middle (Rear) Boom Section 


9. (Ref. Fig. 6-180) Remove upper front slide pads from middle (rear) 
boom section as follows: 


a. Remove two (2) each capscrews (Item 1), lockwashers (Item 2), 
from front of middle (rear) boom section. 


b. Remove two (2) slide pads (Item 4) and shims (Item 3). 
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# Description # Description 
1 Button-Head Socket Capscrew 3 Shim 
2 Lockwasher 4 Front Upper Slide Pad 








Fig. 6-181: Upper Front Slide Pad Removal — Middle (Forward) Boom Section 


10. (Ref. Fig. 6-181) Remove upper front slide pads from middle (front) 
boom section as follows: 


a. Remove two (2) capscrews (Item 1) and lockwashers (Item 2) 
securing each of the two (2) upper slide pads to the front of the 
middle (forward) boom section. 


b. Remove two (2) slide pads (Item 4) and shims (Item 3). 
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# Description # Description 























1 Chain Adjustment Anchor 3 Lockwasher 
2 Jam Nut 4 Nut 





Fig. 6-182: Upper Chain — Middle (Forward) to Middle (Rear) Boom Sections 


11. (Ref. Fig. 6-182) Remove jam nut (Item 2) and lockwasher (Item 3) 
securing upper chain adjustment anchor (Item 1) to middle (rear) boom 
section. 


12. Remove chain adjustment anchor from bracket at top of middle (rear) 
boom section and lay chain over top of inner boom section. 





























# Description # Description 
1 Chain Guide Washer 6 Grease Fitting 

2 Bushing 7 Chain Roller Pin 

3 Chain Roller 8 Lock Pin 

4 Chain Roller Bushing 9 Lockwasher 

5 Grease Fitting Cover 10 Capscrew 





Fig. 6-183: Upper Chain Roller Assembly — Middle (Forward) Boom Section 


13. (Ref. Fig. 6-183) Remove capscrew (Item 10), lockwasher (Item 9), 
and lock pin (Item 8) from chain roller pin (Item 7). 
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14. (Ref. Fig. 6-183) Remove chain roller pin, two (2) guide washers 
(Item 1), bushing (Item 2), chain roller (Item 3), and chain roller 
bushing (Item 4). 
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# Description # Description 
1 Inner Boom 5 Capscrew 

2 Upper Chain 6 Lower Chain 

3 Lock Nut 7 Shoulder Bolt 

4 Lockwasher 8 Rear Chain Anchor 

















Fig. 6-184: Disconnecting Chains at Rear of Inner Boom 
15. (Ref. Fig. 6-184) Disconnect chains from rear of inner boom as follows: 


a. Remove two (2) lock nuts (Item 3) and shoulder bolts (Item 7) 
securing chains (Items 2 and 6) to rear chain anchor (Item 8). 


b. Remove two (2) capscrews (Item 5), lockwashers (Item 4), and 
rear chain anchor from rear of inner boom (Item 1). 


3 7 


La 


















10 
<a 
15 7 

# Description # Description 
1 Upper Chain 9 Lockwasher 
2 Lock Nut 10 Lower Chain 
3 Upper Chain Anchor 11 Shoulder Bolt 
4 Capscrew 12 Lower Chain Anchor 
5 Lockwasher 13 Hose Reel 
6 Chain Anchor Rod 14 Capscrew 
7 Lock Nut 15 Lockwasher 
8 Capscrew 16 Hose Reel Pin 

















Fig. 6-185: Disconnecting Chains at Rear of Middle (Forward) Boom 


6-170 Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Boom and Transfer 


16. (Ref. Fig. 6-185) Disconnect chains from rear of middle (forward) boom 


17 


as follows: 

a. Remove two (2) lock nuts (Item 2), chain anchor rod (Item 6), and 
upper chain (Item 1). 

b. Remove capscrew (Item 4), lockwasher (Item 5), and upper chain 
anchor (Item 3). 

c. Remove capscrew (Item 14), lockwasher (Item 15), and hose reel 
pin (Item 16) securing each of the two (2) hose reels (Item 13) to 
the rear of the middle (forward) boom section. Remove hose reels. 

d. Remove two (2) each capscrews (Item 7) and lockwashers (Item 8) 
securing lower chain anchor (Item 12) to middle (forward) boom 
section. 

e. Remove lock nut (Item 9), shoulder bolt (Item 11), and lower chain 


anchor from lower chain (Item 10). 


. (Ref. Fig. 6-184) Pull upper chain (Item 2) out through front of boom. 
18. 


Slide inner and middle (forward) boom sections out of middle (rear) 
boom section. Place middle (forward) section (with inner) on work 
stands upside down. 
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# Description # Description 
1 Button-Head Socket Capscrew 4 Lockwasher 

2 Lockwasher 5 Side Slide Pad 

3 Button-Head Socket Capscrew 6 Bottom Slide Pad 














Fig. 6-186: Slide Pad Removal — Inner Boom Section 


19. (Ref. Fig. 6-186) Remove eight (8) capscrews (Items 1 and 3) and 
lockwashers (Items 2 and 4) securing two (2) side and two (2) bottom 
slide pads (Items 5 and 6) to rear of inner boom section. Remove slide 
pads. 
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View A f 
1044C-54 (S/N 101-154) 
10K-54 (S/N 101-103) 
# Description # Description 
1 Front Bottom Slide Pad 11 Button-Head Socket Capscrew 
2 Shim 12 Lockwasher 
3 Pad Retainer 13 Middle (Forward) Boom Assy 
4  Flatwasher 14 Button-Head Socket Capscrew 
5 Lockwasher 15 Lockwasher 
6 Capscrew 16 Shim 
7 Side Slide Pad 17 Rear Bottom Slide Pad 
8 Shim 18 Pad Retainer 
9 Button-Head Socket Capscrew 19 Capscrew 
10 Lockwasher 20 Lockwasher 

















Fig. 6-187: Slide Pad Removal — Middle (Forward) Boom Section 


20. (Ref. Fig. 6-187) Remove remaining slide pads from middle (forward) 
boom section as follows: 


a. Remove four (4) capscrews (Item 11) and lockwashers (Item 12) 
securing two (2) side slide pads (Item 7) to front of middle (forward) 
boom section (Item 13). Remove slide pads and shims (Item 8). 
Repeat this step for the rear side slide pads. 


b. (Ref. Fig. 6-187) Remove two (2) each capscrews (Item 6), 
lockwashers (Item 5), flatwashers (Item 4), and pad retainers 
(Item 3) from front of middle (forward) boom section. 
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c. (Ref. Fig. 6-187) Remove lower slide pads from front of middle 
(forward) boom section as follows: 


For Models 1044C-54 (S/N 101-154) and 10K-54 (S/N 101-103): 


1). Remove two (2) each capscrews (Item 19) and lockwashers 
(Item 20) along with the pad retainer (Item 18) (see View A). 


2). Remove two (2) socket capscrews (Item 9) and lockwashers 
(Item 10) securing lower slide pads (Item 1) to front of boom 
section. 


3). Remove slide pads and shims (Item 2). 
For Models 1044C-54 (S/N 155-) and 10K-54 (S/N 104-): 


1). Remove two (2) socket capscrews (Item 9) and lockwashers 
(Item 10) securing lower slide pads (Item 1) to front of boom 
section. 


2). Remove slide pads and shims (Item 2). 


21. (Ref. Fig. 6-187) Remove two (2) capscrews (Item 14) and 
lockwashers (Item 15) securing bottom slide pad (Item 17) to rear of 
middle (forward) boom section. Remove slide pad and shim(s) 

(Item 16). 


22. Slide inner boom section out of middle (forward) boom section. Place 
inner boom on work stands in upright position. 


23. Remove auxiliary hydraulic quick disconnects from inner boom. 
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# Description # Description 
1 Grease Hose 4 Bulkhead Adapter 

2 Inner Boom Section 5 Grease Fitting 

3 Elbow 6 Grease Fitting Cover 














Fig. 6-188: Grease Hose Assembly 


24. (Ref. Fig. 6-188) Remove bulkhead adapter (Item 4) from rear of inner 
boom section (Item 2). 


25. (Ref. Fig. 6-188) Loosen and remove grease hose (Item 1) and elbow 
(Item 3) from inside of inner boom section. 


26. Flip middle (forward) boom section to upright position. 
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# Description # Description 
1 Grease Fitting Cover 6 Capscrew 

2 Grease Fitting 7 Chain Guide Washer 

3 Chain Roller Pin 8 Bushing 

4 Lock Pin 9 Chain Roller 

5 Lockwasher 10 Chain Roller Bushing 

















Fig. 6-189: Rear Chain Roller Removal - Middle (Forward) Boom Section 
27. (Ref. Fig. 6-189) Remove rear chain roller assembly as follows: 


a. Remove capscrew (Item 6), lockwasher, (Item 5) and lock pin 
(Item 4) from chain roller pin (Item 3). 


b. Remove chain roller pin, two (2) chain guide washers (Item 7), 
bushing (Item 8), chain roller (Item 9), and chain roller bushing 
(Item 10). 


28. Turn over inner boom section and place on work stands in upside down 
position. 


29. Remove front carriage tilt cylinder from inner boom (See page 6-18, 
Steps 2-6). 
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# 





Description 





Description 








1 Auxiliary Hydraulic Hoses 
2 Carriage Tilt Hydraulic Hoses 
3 Cushion Clamp 








Oo | * 


Auxiliary Hydraulic Tubes 
Carriage Tilt Hydraulic Tubes 
Mounting Channel 








Fig. 6-190: Hose and Tube Removal — Inner Boom Section 


30. (Ref. Fig. 6-190) Remove tubes and hoses from inner boom section as 
follows: 


a. 


Remove lock nuts from cushion clamps (Item 3) securing auxiliary 
and carriage tilt hydraulic tubes (Items 4 and 5) in mounting 


channels (Item 6). 


Slide cushion clamps from mounting channel and remove hydraulic 


tubes from inner boom section. 


Remove hydraulic hoses (Items 1 and 2) from tubes. 
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# Description # Description 
1 Chain Anchor 4 Nut 

2 Jam Nut 5 Outer Boom Section 

3 Lockwasher 




















Fig. 6-191: Upper Chain Assembly 


31. (Ref. Fig. 6-191) Remove nut (Item 4) and lockwasher (Item 3) 
securing upper chain anchor (Item 1) to outer boom section (Item 5). 
Remove upper chain assembly from boom. 
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# Description # Description 
1 Chain Guide Washer 6 Grease Fitting 

2 Chain Roller Bushing 7 Lock Pin 

3 Hardened Bushing 8 Lockwasher 

4 Chain Roller 9 Capscrew 

5 Grease Fitting Cover 10 Chain Roller Pin 








Fig. 6-192: Upper Chain Roller Assembly — Middle (Rear) Boom Section 
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32. (Ref. Fig. 6-192) Remove capscrew (Item 9), lockwasher (Item 8), and 
lock pin (Item 7) from chain roller pin (Item 10). 


33. (Ref. Fig. 6-192) Remove chain roller pin along with two (2) each chain 
guide washers (Item 1), chain roller bushings (Item 2), hardened 
bushings (Item 3), and the chain roller (Item 4). 




















Middle (Rear) Boom Section 2 Outer Boom Section 
# Description # Description 
1 Lockwasher 5 Chain 
2 Button Head Capscrew 6 Chain Adjustment Block 
3 Chain Adjustment Rod 7 Shoulder Bolt 
4 Lock Nut 

















Fig. 6-193: Removing Lower Chains 


34. (Ref. Fig. 6-193) Remove lower chains from the middle (rear) and 
outer boom sections as follows: 


a. Remove capscrew (Item 2) and lockwasher (Item 1). 
b. Remove chain adjustment rod (Item 3). 
c. Pull the chain assembly (Items 4 thru 7) out through rear of boom. 


35. Slide middle (rear) boom out of outer boom section and place it on 
work stands in upright position. 
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# Description # Description 

1 Front Side Slide Pad 7 Button-Head Socket Capscrew 
2 Shim 8 Lockwasher 

3 Lockwasher 9 Shim 

4 Button-Head Socket Capscrew 10 Rear Side Slide Pad 

5 Button-Head Socket Capscrew 11. Shim 

6 Lockwasher 12 Rear Lower Slide Pad 
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Fig. 6-194: Slide Pads — Middle (Rear) Boom Section 


boom section as follows: 


. (Ref. Fig. 6-194) Remove remaining slide pads from middle (rear) 


a. Remove eight (8) each capscrews (Item 4) and lockwashers 
(Item 3) securing side slide pads to front of middle (rear) boom 


section. Remove four (4) slide pads (Item 1) and shims (Item 2). 


b. Remove four (4) each capscrews (Item 7) and lockwashers 
(Item 8) securing side slide pads to rear of middle (rear) boom 
section. Remove two (2) slide pads (Item 10) and shims (Item 9). 


c. Remove four (4) each capscrews (Item 5) and lockwashers 
(Item 6) securing lower slide pads to rear of middle (rear) boom 
section. Remove two (2) slide pads (Item 12) and shims (Item 11). 
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<b iy 15 
# Description # Description 
1 Roller Bushing 9 Lock Nut 
2 Washer 10 Chain Roller Washer 
3 Capscrew 11 Hardened Bushing 
4 Right Hand Hose Guide 12 Chain and Hose Roller 
5 Hose Guide Spacer 13 Chain and Hose Roller Shaft 
6 Hose Spacer 14 Grease Fitting 
7 Plastic Bushing 15 Grease Fitting Cover 
8 Left Hand Hose Guide 








37 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Fig. 6-195: Chain and Hose Guide Assembly 


. (Ref. Fig. 6-195) Remove chain and hose guide assembly from rear of 
middle (rear) boom section as follows: 


a. Remove chain and hose roller shaft (Item 13) from rear of middle 
(rear) boom section. Remove chain and hose roller assembly. 


b. Remove two (2) lock nuts (Item 9) and capscrews (Item 3). 

c. Separate two (2) each right hand hose guides (Item 4), washers 
(Item 2), roller bushings (Item 1), hose guide spacers (Item 5), 
hose spacers (Item 6), plastic bushings (Item 7), and left hand 
hose guides (Item 8) from chain and hose roller (Item 12). 

d. Remove two (2) chain roller washers (Item 10) and the hardened 


bushing (Item 11) from the chain and hose roller. 
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1044C0-54 (S/N 145-147 and 149-) 
10K-54 (S/N 103-) 























# Description # Description 

1 Auxiliary Hydraulic Hose 7 Nut 

2 Carriage Tilt Hydraulic Hose 8 Lockwasher 

3 Middle (Rear) Boom Section 9 Clamp 

4 Elbow 10 Cushion Clamp 

5 Auxiliary Hydraulic Tube 11 Hydraulic Manifold Block 
6 Carriage Tilt Hydraulic Tube 











Fig. 6-196: Tubes and Hoses — Middle (Rear) and Outer Boom Sections 
38. (Ref. Fig. 6-196) Remove middle (rear) boom section hoses as follows: 


For Models 1044C-54 (S/N 101-144 and 148) and 10K-54 (S/N 

101-102): 

a. Loosen and remove two (2) auxiliary and two (2) carriage tilt 
hydraulic hoses (Items 1 and 2) from elbows (Item 4). 


b. Bleed any remaining oil into a suitable container and remove hoses 
from inside middle (rear) boom section (Item 3). Tag and cap hoses 
and fittings. 


For Models 1044C-54 (S/N 145-147 and 149-) and 10K-54 (S/N 
103-): 


a. Loosen and remove two (2) auxiliary and two (2) carriage tilt 
hydraulic hoses (Items 1 and 2) from hydraulic manifold block 
(Item 11). 
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b. Bleed any remaining oil into a suitable container and remove hoses 
from inside middle (rear) boom section (Item 3). Tag and cap hoses 
and fittings. 


39. Flip middle (rear) boom section upside down and place on work 
stands. 


40. (Ref. Fig. 6-196) Remove hydraulic tubes from bottom of middle (rear) 
boom section as follows: 


a. Remove two (2) each nuts (Item 7), lockwashers (Item 8), and tube 
clamps (Item 9) securing each set of auxiliary and carriage tilt 
hydraulic tubes (Items 5 and 6) to bottom of middle (rear) boom 
section. 


b. Loosen screw on cushion clamps (Item 10). Slide cushion clamps 
out of channel and remove hydraulic tubes from boom section. 


























3 8 
4 5 
# Description # Description 
1 Button-Head Socket Capscrew 3 Shim 
2 Lockwasher 4 Side Slide Pad 








Fig. 6-197: Side Slide Pads — Outer Boom Section 


41. (Ref. Fig. 6-197) Remove side slide pads from outer boom section as 
follows: 


a. Remove four (4) capscrews (Item 1) and lockwashers (Item 2) 
securing side slide pads to outer boom. 


b. Remove the two (2) slide pads (Item 4) and shims (Item 3). 
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# Description # Description 

1 Outer Boom Section 8 Cushion Clamp 

2. Auxiliary Hydraulic Hose 9 Auxiliary Hydraulic Tube 

3 Carriage Tilt Hydraulic Hose 10 Carriage Tilt Hydraulic Tube 
4 Elbow 11 Hydraulic Manifold Block 

5 Nut 12 Lockwasher 

6 Lockwasher 13 Capscrew 

7 Clamp 











Fig. 6-198: Outer Boom Tubes and Hoses 
42. (Ref. Fig. 6-198) Remove outer boom hydraulic hoses as follows: 


For Models 1044C-54 (S/N 101-144 and 148) and 10K-54 
(S/N 101-102): 


a. Loosen and remove auxiliary and front carriage tilt hydraulic hoses 
(Items 2 and 3) from elbows (Item 4). Bleed any remaining oil into a 
suitable container. 


b. Remove hoses from inside outer boom section (Item 1). Cap and 
tag hoses and fittings. 


For Models 1044C-54 (S/N 145-147 and 149-) and 10K-54 (S/N 
103-): 


a. Loosen and remove auxiliary and front carriage tilt hydraulic hoses 
(Items 2 and 3) from hydraulic manifold blocks (Item 11). Bleed any 
remaining oil into a suitable container. 
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b. Remove hoses from inside outer boom section (Item 1). Cap and 
tag hoses and open ports on manifold blocks. 


43. Turn outer boom section over and place it upside down on work 
stands. 


44. (Ref. Fig. 6-198) Remove outer boom hydraulic tubes as follows: 


For Models 1044C-54 (S/N 101-144 and 148) and 10K-54 S/N 
101-102): 


a. Remove four (4) elbows (Item 4) from auxiliary and front carriage 
tilt hydraulic tubes (Items 9 and 10). Bleed any remaining oil from 
tubes into a suitable container. Tag and cap tube ends and fittings. 


b. Remove two (2) each nuts (Item 5), lockwashers (Item 6), and 
clamps (Item 7) securing each set of hydraulic tubes to bottom of 
outer boom section. 


c. Loosen screws on cushion clamps (Item 8). Slide cushion clamps 
out of channel and remove hydraulic tubes. 


For Models 1044C-54 (S/N 145-147 and 149-) and 10K-54 (S/N 
103): 


a. Loosen and remove four (4) auxiliary and front carriage tilt 
hydraulic tubes (Items 9 and 10) from hydraulic manifold blocks 
(Item 11). Bleed any remaining oil from tubes into a suitable 
container. Tag and cap hydraulic tubes and open ports on hydraulic 
manifold blocks. 


b. Remove two (2) each nuts (Item 5), lockwashers (Item 6), and 
clamps (Item 7) securing each set of hydraulic tubes to bottom of 
outer boom section. 


c. Loosen screws on cushion clamps (Item 8). Slide cushion clamps 
out of channel and remove hydraulic tubes. 


d. Remove two (2) capscrews (Item 13) and lockwashers (Item 12) 
securing each manifold block to the outer boom. Remove the 
manifold blocks. 


Note: If damaged, further disassembly of chain assemblies may become 
necessary. If required, information on the removal and installation of 
additional items such as the boom angle indicator is covered elsewhere in 
this manual. Additional information of removal and installation of the boom 
elevation proximity switch and the boom extension proximity switch is also 
covered in this manual. 


Assembly 


4-Section Boom 1. Use crane, chains, and slings to lift and place outer boom section on 
work stands in upside down position. 


) CAUTION: To avoid personal and equipment damage, make sure that 


major boom components are properly supported through this 
entire procedure. 
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Note: This procedure assumes that the boom has been completely 
disassembled. In certain areas, references are made to other 
locations in this manual where specific subjects are covered in 
detail. 


Note: 


“K” Model machines are not equipped with auxiliary hydraulics. For 
these models, disregard procedures that refer to auxiliary hydraulic 
components. Models that are equipped with an additional set of 
auxiliary hydraulics will have two (2) more sets of hoses, tubes, and 
mounting hardware than what is mentioned in the following 
procedures. 
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# Description # Description 
1 Outer Boom Section 10 Carriage Tilt Hydraulic Tube 
2 Auxiliary Hydraulic Hose 11 Hydraulic Manifold Block 
3 Carriage Tilt Hydraulic Hose 12 Lockwasher 
4 Elbow 13 Capscrew 
5 Nut 14 Left Clamp Half 
6 Lockwasher 15 Plastic Cushion 
7 Clamp 16 Right Clamp Half 
8 Cushion Clamp 17 Lock Nut 
9 Auxiliary Hydraulic Tube 
Fig. 6-199: Outer Boom Tube and Hose Assembly 
2. (Ref. Fig. 6-199) Install auxiliary and front carriage tilt hydraulic tubes 


6-184 


and hoses on outer boom section as follows: 


For Models 1044C-53 (S/N 101-144 and 148) and 
10K-54 (S/N 101-— 102): 
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a. Install two (2) each auxiliary and front carriage tilt hydraulic hoses 
(Items 2 and 3) on elbows (Item 4). Torque swivel nuts on hoses to 
50—58 ft-lbs. 


b. Install two (2) each auxiliary and front carriage tilt hydraulic tubes 
(Items 9 and 10) on elbows. Make sure the tube is positioned so 
that the longest portion of each tube will be close to the bottom of 
the boom section. Torque swivel nuts on tubes to 50—58 ft-lbs. 


Place hoses through openings in bottom and outer boom section. 


Install a cushion clamp (Item 8) on each hydraulic tube as follows 
(see View A): 


1). Install plastic cushion (Item 15) on hydraulic tube. 


2). Slide left cushion clamp half (Item 14) to correct position in 
channel on bottom of outer boom (Item 1). 


3). Position tube with cushion next to left cushion half and slide 
right cushion half (Item 16) into channel. 


4). Secure two halves of clamp together with lock nut (Item 17). 
Tighten lock nut until snug. 


e. Secure two (2) each tubes to bottom of boom section with two (2) 
each clamps (Item 7), lockwashers (Item 6), and nuts (Item 5). 
Torque nuts to 96 in-lbs. 


For Models 1044C-54 (S/N 145-147 and 149-) and 10K-54 (S/N 
103-): 


a. Install auxiliary and hydraulic hoses (Items 2 and 3) to two (2) 
hydraulic manifold blocks (Item 11). Torque swivel nuts on hoses to 
50-58 ft-lbs. 


b. Install auxiliary and front carriage tilt hydraulic tubes (Items 9 and 
10) on manifold blocks. Make sure the tube is positioned so that the 
longest portion of each tube will be close to bottom of the boom 
section (Item 1). Torque swivel nut on tubes to 50-58 ft-lbs. 


c. Place hoses through openings in bottom of outer boom section 
(Item 1) and install hydraulic manifold blocks on outer section with 
lockwashers (Item 12) and capscrews (Item 13). Torque capscrews 
to 55 ft-lbs. 


d. Install a cushion clamp (Item 8) on each hydraulic tube as follows: 
1). Install plastic cushion (Item 15) on hydraulic tube. 


2). Slide left cushion clamp half (Item 14) to correct position in 
channel on bottom of outer boom (Item 1). 


3). Position tube with cushion next to left cushion half and slide 
right cushion half (Item 16) into channel. 


4). Secure two halves of clamp together with lock nut (Item 17). 
Tighten lock nut until snug. 


e. Secure hydraulic tubes to bottom of boom section with two (2) each 
clamps (Item 7), lockwashers (Item 6), and nuts (Item 5). Torque 
nuts to 96 in-Ibs. 
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View A 
1044C-54 (S/N 101-143) 
10K-54 (S/N 101-103) 

















# Description # Description 

1 Rod Nut 10 Cushion Clamp 

2 Socket Setscrew 11 Extension Cylinder Base Mount 
3 Extension Cylinder Rod Boss 12 Shim 

4 Middle (Rear) Boom Section 13. Shim 

5 Boom Extension Cylinder 14 Nut 

6 Capscrew 15 Capscrew 

7 Flatwasher 16 Lockwasher 

8 Elbow 17 Flatwasher 

9 Hydraulic Tube 18 Extension Cylinder Base Mount 














Fig. 6-200: Extension Cylinder Installation 


3. (Ref. Fig. 6-200) Install extension cylinder on outer boom section as 
follows: 


a. Using sling(s), crane, or other suitable means, position rod end of 
cylinder (Item 5) in its proper location on the middle (rear) boom 
section (Item 4). 


WARNING: To avoid personal and/or equipment damage, make sure the 
A cylinder is properly supported until it is completely installed. 


b. Secure cylinder to outer boom section with hardware as follows. 


For Models 1044C-54 (S/N 101-143) and 10K-54 (S/N 101- 103) 
(See View A): 


Use two (2) each flatwashers (Item 17), lockwashers (Item 16), and 
capscrews (Item 15) to secure extension cylinder base mount 
(Item 18) to rear of outer boom section. Torque capscrews to 

200 ft-lbs. 
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For Models 1044C-54 (S/N 144-) and 10K-54 (S/N 104-): 


Use two (2) each nuts (Item 14), flatwashers (Item 7), and 
capscrews (Item 6) to secure extension cylinder base mount 
(Item 11) to rear of outer boom section. Install as many shims 
(Items 12 and 13) as necessary before installing the nuts. Torque 
nuts to 680 ft-lbs. 


Install two (2) hydraulic tubes (Item 9) on extension cylinder elbows 
(Item 8). Torque swivel nuts on hydraulic tubes to 79-88 ft-lbs. 


Install cushion clamp (Item 10) on each hydraulic tube as 
described in Substep d under Step 2 on page 6-185. 


4. Apply EP lithium based grease to the inside top surfaces of outer boom 
section (slide pad slide areas). 


5. Turn outer boom section over and place it in upright position on work 
stands. 


























# Description # Description 
1 Capscrew 7 Lower Chain 

2 Lockwasher 8 Lock Nut 

3 Chain Adjustment Rod 9 Lock Nut 

4 Anchor Base 10 Lower Chain Anchor 

5 Chain Adjustment Block 11 Shoulder Bolt 

6 Shoulder Bolt 

















Fig. 6-201: Lower Chains on Outer Boom Section 


6. (Ref. Fig. 6-201) Add lower chain to inside of outer boom section as 
follows: 


a. 


Install lower chain anchor (Item 10) on lower chain (Item 7) with 
lock nut (Item 9) and shoulder bolt (Item 11). Torque lock nut to 108 
in-lbs. 


Install chain adjustment block (Item 5) on other end of lower chain 
with shoulder bolt (Item 6) and lock nut (Item 8). Torque lock nut to 
108 in-lbs. 
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c. Position chain adjustment block tight against back of anchor base 


(Item 4) at bottom of outer boom section as shown in View A. 


d. Thread chain adjustment rod (Item 3) into block until specified 


measurement is obtained. 


e. Push adjustment rod fully into anchor base. 
f. Lay chain flat inside of outer boom section. Attach a cord or wire to 


end of chain for ease in handling after all four sections are 
assembled. 


7. Place middle (rear) boom section upside down on work stands. 
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# Description # Description 
1 Lower Rear Slide Pad 3 Lockwasher 
2 Shim 4 Button-Head Socket Capscrew 














Fig. 6-202: Lower Rear Slide Pad Installation - Middle (Rear) Boom Section 
8. 


(Ref. Fig. 6-202) After applying thread locking compound to the 
capscrews, install two (2) lower, rear slide pads (Item 1) and shim(s) 
(Item 2) to bottom of middle (rear) boom section with lockwashers 
(Item 3) and capscrews (Item 4) according to drawing specifications. 
Torque capscrews to 180 in-lbs. 
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1044C-54 (S/N 101-144 and 148) 
10K-54 (S/N 101-102) 



































4 
12 1044C-54 (S/N 145-147, and 149-) 
10K-54 (S/N 103-) 

# Description # Description 

1 Auxiliary Hydraulic Hose 8 Lockwasher 

2 Carriage Tilt Hydraulic Hose 9 Clamp 

3 Middle (Rear) Boom Section 10 Cushion Clamp 

4 Elbow 11 Hydraulic Manifold Block 

5 Auxiliary Hydraulic Tube 12 Lockwasher 

6 Carriage Tilt Hydraulic Tube 13 Capscrew 

7 Nut 

Fig. 6-203: Tubes and Hoses — Middle (Rear) Boom Sections 
9. (Ref. Fig. 6-203) Install hydraulic tubes and hoses on middle (rear) 


boom section as follows: 


For Models 1044C-53 (S/N 101-144 and 148) and 
10K-54 (S/N 101-102): 


a. 


Install two (2) each auxiliary and front carriage tilt hydraulic hoses 
(Items 1 and 2) on elbows (Item 4). Torque swivel nuts on hoses to 
50—58 ft-lbs. 


Install two (2) each auxiliary and front carriage tilt hydraulic tubes 
(Items 5 and 6) on elbows. Make sure the tube is positioned so that 
the longest portion of each tube will be close to bottom of the boom 
section (Item 3). Torque swivel nuts on tubes to 50—58 ft-lbs. 


Install cushion clamp (Item 10) on each hydraulic tube as 
described in Substep d under Step 2 on page 6-185. 


Secure hydraulic tubes to bottom of boom section with two (2) each 
clamps (Item 9), lockwashers (Item 8), and nuts (Item 7). Torque 
nuts to 96 in-lbs. 
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For Models 1044C-54 (S/N 145-147 and 149-) and 10K-54 (S/N 
103-): 


a. 


Install auxiliary and front carriage tilt hydraulic tubes (Items 5 and 
6) on hydraulic manifold blocks (Item 11). Make sure the tube is 
positioned so that the longest portion of each tube will be close to 
bottom of the boom section (Item 3). Torque swivel nut on tubes to 


50-58 ft-lbs. 


Install two (2) manifold block on middle (rear) boom section with 


four (4) lockwashers (Item 12) and capscrews (Item 13). Torque 


capscrews to 55 ft-lbs. 


Install cushion clamp (Item 10) on each hydraulic tube and secured 


in mounting channel as described in Substep d under Step 2 on 


page 6-184. 


Securing hydraulic tubes to bottom of boom section with two (2) 


each clamps (Item 9), lockwashers (Item 8), and nuts (Item 7). 


Torque nuts to 96 in-lbs. 


Install auxiliary and hydraulic hoses (Items 1 and 2) to hydraulic 


manifold blocks. Torque swivel nuts on hoses to 50-58 ft-lbs. 
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# Description # Description 

1 Roller Bushing 9 Lock Nut 

2 Washer 10 Chain Roller Washer 

3 Capscrew 11 Hardened Bushing 

4 Right Hand Hose Guide 12 Chain and Hose Roller 

5 Hose Guide Spacer 13 Chain and Hose Roller Shaft 
6 Hose Spacer 14 Grease Fitting 

7 Plastic Bushing 15 Grease Fitting Cover 

8 Left Hand Hose Guide 








Fig. 6-204: Chain and Hose Guide Assembly 
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10. (Ref. Fig. 6-204) Install chain and hose guide assembly on rear of 
middle (rear) boom section as follows: 


a. 


Install two (2) roller bushings (Item 1) inside chain and hose roller 
(Item 12) — one in each end. 


Install hardened bushing (Item 11) and two (2) chain roller washers 
(Item 10) on the chain and hose roller. 


Install two (2) each left hand hose guides (Item 8), plastic bushings 
(Item 7), hose spacers (Item 6), washers (Item 2), and right hand 
hose guides (Item 4) on chain and hose roller. 


Install two hose guide spacers (Item 5) between left and right hand 
hose guides with two (2) lock nuts (Item 9) and capscrews (Item 3). 
Torque the lock nuts to 180 in-lbs. 


Install chain and hose roller assembly on rear of boom section with 
chain and hose roller shaft (Item 13). 


Install two (2) grease fittings (Item 14) and grease fittings covers 
(Item 15) on chain and hose roller shaft. 


11. Turn middle (rear) boom section over to upright position on work 
stands. 
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Fig. 6-205: Installation of Lower Chain — Middle (Rear) Boom Section 


12. Install lower chain on bottom of middle (rear) boom section as follows: 
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Install chain adjustment block (Item 5) on lower chain with shoulder 
bolt (Item 6) and lock nut (Item 7). Torque lock nut to 108 in-lbs. 


Position chain adjustment block tight against back of anchor base 
(Item 4) at bottom of middle (rear) boom section as shown in View 
A. 


Thread chain adjustment rod (Item 3) into block until specified 
measurement is obtained. 


Push adjustment rod fully into anchor base. 


Lay chain flat inside of middle (rear) section. Attach a cord or wire 
to end of chain for ease in handling after all four sections are 
assembled. 
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# Description # Description 
1 Chain Guide Washer 6 Grease Fitting 

2 Chain Roller Bushing 7 Lock Pin 

3 Hardened Bushing 8 Lockwasher 

4 Chain Roller 9 Capscrew 

5 Grease Fitting Cover 10 Chain Roller Pin 














Fig. 6-206: Upper Chain Roller Assembly — Middle (Rear) Boom Section 


13. (Ref. Fig. 6-206) Install upper chain roller assembly on middle (rear) 
boom section as follows: 


a. 


Install two (2) chain roller bushings (Item 2) into chain roller 
(Item 4). 


Install two (2) hardened bushings (Item 3) on chain roller. 


Install bushings and chain roller and two (2) chain guide washers 
(Item 1) on front of middle (forward) boom section with chain roller 
pin (Item 10). 


Secure chain roller pin with lock pin (Item 7), lockwasher (Item 8), 
and capscrew (Item 9). Torque capscrew to 110 ft-lbs. 
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Install grease fitting (Item 6) and grease fitting cover (Item 5) on 
chain roller pin. Tighten the grease fitting 2-3 turns past finger 
tight. 


14. Lift and slide middle (rear) boom section into outer boom section. 
Release strap securing extension cylinder to outer boom section and 
install cylinder end through orifice of middle (rear) section. 


15. Apply EP lithium based grease to the inside bottom surfaces of middle 
(rear) boom section (slide pad slide areas). 


16. Place middle (forward) boom section on work stands upside down. 




















# Description # Description 
1 Grease Fitting Cover 6 Capscrew 

2 Grease Fitting 7 Chain Guide Washer 

3 Chain Roller Pin 8 Bushing 

4 Lock Pin 9 Chain Roller 

5 Lockwasher 10 Chain Roller Bushing 














Fig. 6-207: Chain Roller Assemblies - Middle (Forward) Boom Section 


17. (Ref. Fig. 6-207) Install chain roller assemblies on middle (forward) 
boom section as follows: 


a. 
b. 
C. 


Install chain roller bushing (Item 10) in chain roller (Item 9). 
Install chain roller in bushing (Item 8). 


Install chain roller and two (2) chain guide washers (Item 7) on 
front of boom section with chain roller pin (Item 3). 


Secure the chain roller pin to the boom section with lock pin 
(Item 4), lockwasher (Item 5), and capscrew (Item 6). For models 
1044C-54 (S/N 101-192) and 10K-54 (S/N 101-109), torque the 
capscrew to 55 ft-lbs. For models 1044C-54 (S/N 193—) and 10K- 
54 (S/N 110-), torque the capscrew to 110 ft-lbs. 


Install grease fitting (Item 2) and grease fitting cover (Item 1) on 
chain roller pin. Tighten grease fitting 2-3 turns past finger tight. 
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f. Repeat the preceding steps to install chain roller assembly to the 
rear of the boom section. 


g. Install upper chain anchor (Item 3) on upper chains (Item 1) with 
chain anchor rod (Item 6) and two (2) lock nuts (Item 2). Torque 
lock nuts to 108 in-lbs. 


h. Install upper chain anchor to rear of boom section with lockwasher 
(Item 5) and capscrew (Item 4). Make sure the hole in the anchor 
(where the anchor rod was installed) is positioned toward the front 
of the boom. Torque capscrew to 280 ft-lbs. 


i. Lay upper chain on top of middle (forward) boom section. 





















View A 
1044C-54 (S/N 155—) 
10K-54 (S/N 104-) 
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# Description # Description 

1 Front Bottom Slide Pad 11 Button-Head Socket Capscrew 
2 Shim 12 Lockwasher 

3 Pad Retainer 13 Middle (Forward) Boom Assy 
4  Flatwasher 14 Button-Head Socket Capscrew 
5 Lockwasher 15 Lockwasher 

6 Capscrew 16 Shim 

7 Side Slide Pad 17 Rear Bottom Slide Pad 

8 Shim 18 Pad Retainer 

9 Button-Head Socket Capscrew 19 Capscrew 

10 Lockwasher 20 Lockwasher 

















Fig. 6-208: Slide Pad Installation — Middle (Forward) Boom Section 


Note: Apply thread locking compound to all slide pad mounting capscrews before 
installing them. 


18. (Ref. Fig. 6-208) Install shim pads on middle (forward) boom section 
as follows: 
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a. Install bottom slide pad (Item 17) and shim(s) (Item 16) to rear of 
boom section with two (2) lockwashers (Item 15) and capscrews 
(Item 14) according to drawing specifications. Torque capscrews to 
180 in-lbs. 


b. Install two (2) side slide pads (Item 7) and shim(s) (Item 8) to rear 
of boom section with two (2) each lockwashers (Item 12) and 
capscrews (Item 11) according to drawing specifications. Torque 
capscrews to 180 in-lbs. 


19. (Ref. Fig. 6-208) Install bottom slide pads and shims on front of boom 
section as follows: 


For Models 1044C-54 (S/N 101-154) and 10K-54 (S/N 101-103): 


a. Install two (2) bottom slide pads (Item 1) and shims (Item 2) to front 
of boom section with four (4) each lockwashers (Item 10) and 
capscrews (Item 9) according to drawing specifications. Torque 
capscrews to 180 in-lbs 


b. Install pad retainer (Item 18) (see View A) on front of boom section 
with two (2) each lockwashers (Item 20) and capscrews (Item 19). 
Torque capscrews to 200 ft-lbs. 


For Models 1044C-54 (S/N 155-) and 10K-54 (S/N 104-): 


a. Install two (2) bottom slide pads (Item 1) and shims (Item 2) to front 
of boom section with four (4) each lockwashers (Item 10) and 
capscrews (Item 9) according to drawing specifications. Torque 
capscrews to 180 in-lbs. 


b. Install two (2) pad retainers (Item 3) on front of boom section with 
flatwashers (Item 4), lockwashers, (Item 5) and capscrews 
(Item 6). Torque capscrews to 200 ft-lbs. 


c. Install two (2) side slide pads (Item 7) and shims (Item 8) on front 
of boom section with four (4) each lockwashers (Item 12) and 
capscrews (Item 11). Torque capscrews to 180 in-lbs. 


20. Apply EP lithium based grease to the inside top surfaces of middle 
(forward) boom section (slide pad slide areas). 


21. Turn middle (forward) boom section over to upright position on work 
stands. 


22. Place inner boom section upside down on work stands. 
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# Description # Description 

1 Auxiliary Hydraulic Hoses 4 Auxiliary Hydraulic Tubes 

2 Carriage Tilt Hydraulic Hoses 5 Carriage Tilt Hydraulic Tubes 
3 Cushion Clamp 6 Mounting Channel 





Fig. 6-209: Hydraulic Hose and Tube Installation — Inner Boom Section 


23. (Ref. Fig. 6-209) Install auxiliary and front carriage tilt cylinder 
hydraulic hoses and tubes as follows: 


a. Connect hydraulic hoses (Item 1) to carriage tilt hydraulic tubes 
(Item 4). Torque swivel nuts on hydraulic tubes to 50-58 ft-lbs. 


b. Connect hydraulic hoses (Item 2) to auxiliary hydraulic tubes 
(Item 5). Torque swivel nuts on hydraulic tubes to 50-58 ft-lbs. 


c. Install auxiliary and front carriage tilt hydraulic tubes on channels 
(Item 6) in inside of inner boom section with cushion clamps 
(Item 3) as described in Substep d under Step 2 on page 6-185. 


24. Install front carriage tilt cylinder in inner boom (See page 6-19). 


25. Install auxiliary hydraulic quick disconnects 
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# Description # Description 























1 Lower Slide Pad 3 Lockwasher 
2 Side Slide Pad 4 Button-Head Socket Capscrew 





Fig. 6-210: Slide Pad Installation — Inner Boom Section 


26. (Ref. Fig. 6-210) After applying thread locking compound to the 
capscrews, install two (2) lower and two (2) side slide pads (Items 1 
and 2) on inner boom section according to drawing specifications with 
lockwashers (Item 3) and capscrews (Item 4). Torque capscrews to 
180 in-lbs. 
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Description 
Bulkhead Adapter 
Grease Fitting 
Grease Fitting Cover 


# Description 
1 Grease Hose 

2 Inner Boom Section 

3 Elbow 











Oo | * 

















Fig. 6-211: Grease Hose Installation 


27. (Ref. Fig. 6-211) Install grease hose assembly on rear of inner boom 
section as follows: 


a. Install two (2) elbows (Item 3) on inside of inner boom section 
making sure elbows are in correct position for grease hose to be 
connected. 
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b. Install two (2) bulkhead adapters (Item 4) on rear of inner boom 
section (Item 2). 

c. Connect two (2) grease hoses (Item 1) to bulkhead adapters. 
Torque swivel nuts on grease hoses to 130-150 in-lbs. 

d. Connect grease hoses to elbows. Torque swivel nuts on grease 
hose to 130—150 in-lbs. 

e. Install grease fittings (Item 5) and grease fitting covers (Item 6) on 


bulkhead adapters (Item 2). Torque grease fittings 2-3 turns past 
finger tight. 


28. Turn inner boom section over and place it on work stands in upright 
position. 
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# Description # Description 
1 Chain Adjustment Anchor 6 Lockwasher 
2 Lock Nut 7 Capscrew 
3 Shoulder Bolt 8 Shoulder Bolt 
4 Upper Chain 9 Rear Chain Anchor 
5 Lock Nut 
Fig. 6-212: Upper Chain Installation — Inner Boom Section 
29. (Ref. Fig. 6-212) Install upper chain assembly on inner boom section 
as follows: 
a. Install rear chain anchor (Item 9) on inner boom section with two 


(2) lockwashers (Item 6) and capscrews (Item 7). Torque 
capscrews to 280 ft-lbs. 


b. Install upper chain (Item 4) on chain anchor with shoulder bolt 
(Item 8) and lock nut (Item 5). Torque lock nut to 108 in-lbs. 

c. Install chain adjustment anchor (Item 1) on upper chain with 
shoulder bolt (Item 3) and lock nut (Item 2). Torque lock nut to 108 
in-lbs. 

d. Lay upper chain flat on top of inner boom section. 


30. Lift inner boom section and slide it into middle (front) boom section. 
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# Description Description 
1 Button-Head Socket Capscrew 


2 Lockwasher 











3 Shim 
4 Front Upper Slide Pad 

















Fig. 6-213: Upper Slide Pad Installation — Front of Middle (Forward) Boom 
Section 


31. (Ref. Fig. 6-213) After applying thread locking compound to the 
capscrews, install two (2) upper slide pads (Item 4) and shims (Item 3) 
on front of middle (forward) boom section with lockwashers (Item 2) 
and capscrews (Item 1) according to drawing specifications. Torque 
capscrews to 180 in-lbs. 


32. Lift middle (forward) and inner boom sections and slide them into 
middle (rear) boom section. 





J1244 























# Description # Description 
1 Upper Chains 6 Chain Anchor Rod 

2 Lock Nut 7 Hose Reel 

3 Upper Chain Anchor 8 Capscrew 

4 Capscrew 9 Lockwasher 

5 Lockwasher 10 Hose Reel Pin 








Fig. 6-214: Upper Chain and Hose Reel Assembly — Middle (Forward) Boom 
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33. 


(Ref. Fig. 6-214) Install upper chains and hose reel assembly on 
middle (forward) boom section as follows: 


Install two (2) hose reels (Item 7) to rear of boom section with hose 
reel pins (Item 10). Secure each pin to boom section with 
lockwasher (Item 9) and capscrew (Item 8). Torque capscrews to 
216 in-lbs. 


a. 
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# Description # Description 
1 Inner Boom Section 7 Lockwasher 
2 Upper Slide Pad 8 Button-Head Socket Capscrew 
3 Slide Pad Retainer 9 Middle (Forward) Boom Section 
4 Flatwasher 10 Shim 
5 Lockwasher 11 Middle (Rear) Boom Section 
6 Capscrew 12 Side Slide Pad 
Fig. 6-215: Rear Slide Pad Installation 
34. (Ref. Fig. 6-215) After applying thread locking compound to the 


35 


6-200 


capscrews, install remaining slide pads (Items 2 and 12) and shims 
(Item 10) on rear of boom sections with lockwashers (Item 7) and 
capscrews (Item 8). Torque slide pad capscrews to 180 in-lbs. 


Note: See “Shimming Procedures” on page 6-147 for details in 
determining the number of shims that will be required when 
performing Steps 34 and 37. 


. (Ref. Fig. 6-215) Install slide pad retainers (Item 3) with flatwashers 
(Item 4), lockwashers (Item 5), and capscrews (Item 6). Torque 
capscrews to 200 ft-lbs. 
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# Description # Description 
1 Capscrew 8 Button-Head Socket Capscrew 
2 Lockwasher 9 Lockwasher 
3  Flatwasher 10 Lockwasher 
4 Slide Pad Retainer 11 Capscrew 
5 Shim 12 Capscrew 
6 Slide Pad 13 Outer Boom Section 
7 Retainer Block 14 Middle (Rear) Boom Section 

















Fig. 6-216: Front Slide Pad Installation — Outer and Middle (Rear) Boom 
Sections 


36. (Ref. Fig. 6-215) Install two (2) retainer blocks (Item 7) on front of outer 
boom section (Item 13) with lockwashers (Item 10) and capscrews 
(Items 11 and 12). Torque capscrews (Item 11) to 90 ft-lbs and 
capscrew (Item 12) to 200 ft-lbs. 


37. (Ref. Fig. 6-215) After applying thread locking compound to the 
capscrews, install remaining slide pads (Item 6) and shims (Item 5) on 
front of outer and middle (rear) boom sections with lockwashers 
(Item 9) and capscrews (Item 8). Torque capscrews to 180 in-lbs. 


38. (Ref. Fig. 6-215) Install remaining slide pad retainers (Item 4) with 
flatwashers (Item 3), lockwashers (Item 2), and capscrews (Item 1). 
Torque capscrews to 200 ft-lbs. 
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# Description # Description 
1 Lock Nut 3 Shoulder Bolt 
2 Lower Chain 4 Rear Chain Anchor 














Fig. 6-217: Lower Chain Installation — Inner Boom Section 


39. Install lower chain (Item 2) from inside middle (rear) boom section to 
rear chain anchor (Item 4) at rear of inner boom section with shoulder 
bolt (Item 3) and lock nut (Item 1). Torque lock nut to 108 in-lbs. 




















— 2 
L2ea8 
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# Description # Description 
1 Lock Nut 4 Lower Chain 
2 Capscrew 5 Shoulder Bolt 
3 Lockwasher 6 Lower Chain Anchor 

















Fig. 6-218: Lower Chain Installation — Middle (Forward) Boom Section 


40. Install lower chain assembly from inside outer boom section to middle 
(front) boom section as follows: 


a. Install lower chain anchor (Item 6) on lower chain (Item 4) with 
shoulder bolt (Item 5) and lock nut (Item 1). Torque lock nut to 108 
in-lbs. 

b. Install lower chain anchor on rear of boom section with two (2) 
lockwashers (Item 3) and capscrews (Item 2). Torque capscrews to 
280 ft-lbs. 
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# Description # Description 

1. Chain Anchor 4 Nut 

2 Jam Nut 5 Outer Boom Section 

3 Lockwasher 6 Upper Chain Roller Assembly 








Fig. 6-219: Upper Chains — Middle (Rear) to Outer Boom Sections 
41. (Ref. Fig. 6-219) Secure upper chain to outer boom section as follows: 


a. Bring upper chain lying on top of middle (front) boom section up 
and around the upper chain roller assembly (Item 6) on the middle 
(rear) boom section (Item 5). 


b. Install jam nut (Item 2) on chain anchor (Item 1) and insert 
threaded portion of chain anchor through opening in bracket at top 
of outer boom section. 


c. Secure chain anchor with lockwasher (Item 3) and nut (Item 4). 
Torque anchor nut to 120 ft-lbs. 





oO 
a 
a 
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# Description # Description 

1 Chain Adjustment Anchor 4 Nut 

2 Jam Nut 5 Upper Chain Roller Assembly 
3 Lockwasher 6 Middle (Forward) Boom Section 








Fig. 6-220: Upper Chain — Middle (Forward) to Middle (Rear) Boom Sections 


42. (Ref. Fig. 6-220) Secure upper chain to middle (rear) boom section as 
follows: 


a. Bring upper chain lying on top of inner boom section up and around 
the upper chain roller assembly (Item 5) on the middle (forward) 
boom section (Item 6). 


b. Install jam nut (Item 2) on chain adjustment anchor (Item 1). Insert 
threaded portion of chain adjustment anchor through opening in 
bracket at top of middle (rear) boom section. 


c. Secure chain anchor with lockwasher (Item 3) and nut (Item 4). 
Torque nut to 374 ft-lbs. 








Description Description 
Anchor Base 
Middle (Rear) Boom Section 


Outer Boom Section 











# 

1 Capscrew 

2 Lockwasher 
3 Adjustment Rod 


Oo |) * 

















Fig. 6-221: Securing Lower Chains — Middle (Rear) and Outer Boom Sections 


43. (Ref. Fig. 6-221) Align notch in head of adjustment rod (Item 3) with 
threaded hole in anchor base (Item 4) of middle (rear) (Item 5) and 
outer boom (Item 6) sections. Secure adjustment rod with lockwasher 
(Item 2) and capscrew (Item 1). Torque capscrews to 50 in-lbs. 
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# Description # Description 
1 3 Cylinder Rod Boss 
2 Setscrew 4 Boom Extension Cylinder 





Fig. 6-222: Securing Boom Extension Cylinder 


44. (Ref. Fig. 6-222) Secure extension cylinder (Item 4) to front of middle 
(rear) boom section with extension cylinder rod boss (Item 3) and rod 
nut (Item 1). Torque rod nut to 733 ft-lbs. Secure rod nut with two (2) 
setscrews (Item 2). 
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10 and 11 
14 and 15 

















20 
Side View a 
# Description # Description 
1 Auxiliary Hydraulic Tube 11 Carriage Tilt Hydraulic Tube 
2 Carriage Tilt Hydraulic Tube 12 Half Clamp 
3 Middle (Front) Boom Section 13 Round Head Screw 
4 Hose Guard 14 Auxiliary Hydraulic Hose 
5 Lockwasher 15 Carriage Tilt Hydraulic Hose 
6 Capscrew 16 Lockwasher 
7 Auxiliary Tilt Hydraulic Hose 17 Nut 
8 Carriage Tilt Hydraulic Hose 18 Outer Boom Section 
9 Middle (Rear) Boom Section 19 Hose Reels 
10 Auxiliary Hydraulic Tube 20 Hose Rollers 

















Fig. 6-223: Connecting Hoses Between Sections 


45. (Ref. Fig. 6-223) Connect hydraulic hoses between boom sections as 
follows: 
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a. Bring auxiliary and front carriage tilt hoses (Items 7 and 8) from 
inside the middle (rear) boom section (Item 9) up and around the 
two (2) hose reels (Item 19) at the rear of the middle (forward) 
boom section (Item 3). 


b. Connect the hydraulic hoses to the hydraulic tubes (Items 1 and 2) 
at the rear of the inner boom section. Torque swivel nut on 
hydraulic hoses to 50—58 ft-lbs. 


c. Install hose guard (Item 4) on rear of inner boom section with two 
(2) each lockwashers (Item 5) and capscrews (Item 6). Torque 
capscrews to 280 ft-lbs. 


was before being removed. The hose guard may be different 
from that shown above. If hose guard is reversed, equipment 
damage may occur during operation of machine. 


) CAUTION: Make sure hose guard is installed in the same orientation as it 


d. Bring auxiliary and front carriage tilt hoses (Items 14 and 15) from 
inside the outer boom section (Item 18) up and around the hose 
rollers (Item 20) at the rear of the middle (rear) boom section. 


e. Connect the hydraulic hoses to the hydraulic tubes (Items 10 and 
11) at the rear of the middle (rear) boom section. Torque swivel nut 
on hydraulic hoses to 50—58 ft-lbs. 


f. For model 1044C-54 (S/N 101-106), attach four (4) half clamps 
(Item 12) to each set of hoses with round head screws (Item 13), 
lockwashers (Item 16) and nuts (Item 17). Torque nuts to 50 in-lbs. 


46. Install assembled 4-section boom on machine as described on 
page 6-161. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 6-207 


Boom and Transfer 


Extension Cylinder 


4-Section Boom 


Description 




















Fig. 6-224: 4-Section Boom Extension Cylinder 


The 4-section boom extension cylinder is located beneath the boom 
assembly. It is attached from the middle (rear) to the outer boom section. 
Its operating pressure is 3000 psi and weighs 650 pounds. When 
completely retracted, it is 149-3/4" long. When fully extended, it is 280-3/4" 
long. 
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View A 
1044C-54 (S/N 101-143) 
10K-54 (S/N 101-103) 























# Description # Description 

1 Rod Nut 10 Hydraulic Tube 

2 Socket Setscrew 11 Extension Cylinder Base Mount 
3 Extension Cylinder Rod Boss 12 Shim 

4 Middle (Rear) Boom Section 13 Shim 

5 Boom Extension Cylinder 14 Nut 

6 Outer Boom Section 15 Capscrew 

7 Capscrew 16 Lockwasher 

8 Flatwasher 17 Flatwasher 

9 Elbow 18 Extension Cylinder Base Mount 








Fig. 6-225: 4-Section Boom Extension Cylinder Installation 


(Ref. Fig. 6-225) The following steps are required to remove the boom 


extension cylinder. 


1. Follow preparation procedures as outlined in Section 3 and “General 
Hydraulic Maintenance Practices” on page 5-4 of this manual. 


2. Disconnect any attachments and raise the boom enough so that 
access to the rear of the extension cylinder is possible. Apply the park 
brake, retract the cylinder, and shut the engine off. 


3. Support the boom and extension cylinder with sling(s) and crane or 
other suitable means. Make sure support items have sufficient capacity 
to support the weight of the boom and cylinder; the combined weight of 
the boom and extension cylinder is approximately 6650 pounds. 
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DANGER: Support of the boom is essential to avoid the possibility of 
A injury or death should the boom fall. To avoid personal and/or 
equipment damage, support the hydraulic cylinder before 
removing any additional hardware securing cylinder to the 
boom. Use suitable blocking and lifting devices when 
removing heavy machine components. 


4. Loosen and remove two (2) hydraulic tubes (Item 10) from elbows 
(Item 9) on boom extension cylinder (Item 5). Bleed any remaining oil 
into a suitable container. Cap fittings and tubes. 


Loosen two (2) socket setscrews (Item 2) in rod nut (Item 1). 


Loosen and remove rod nut and rod boss (Item 3) securing boom 
extension cylinder to front of middle (rear) boom section (Item 4). 


7. Loosen and remove hardware securing extension cylinder to outer 
boom section (Item 6) as follows. 


For Models 1044C-54 (S/N 101-143) and 10K-54 (S/N 101-103) 
(See View A): 


Remove two (2) each capscrews (Item 15), lockwashers (Item 16), and 
flatwashers (Item 17) securing extension cylinder base mount 
(Item 18) to outer boom section. 


For Models 1044C-54 (S/N 144-) and 10K-54 (S/N 104-): 


Remove two (2) each nuts (Item 14), capscrews (Item 7), and 
flatwashers (Item 8) securing extension cylinder base mount (Item 11) 
to outer boom section. Also, remove the shim(s) (Items 12 and 13). 


8. Slowly remove the cylinder from the machine and take it to a location 
suitable for inspection and disassembly. 


9. Clean remaining parts with solvent and dry with compressed air. 
Inspect for damage and replace as necessary. 


Installation, Extension Cylinder 





The following steps are required to install the boom extension cylinder 
(Ref. Fig. 6-225). 


1. Using sling(s), crane, or other suitable means, position rod end of 
cylinder (Item 5) in its proper location on the middle (rear) boom 
section (Item 4). 


WARNING: To avoid personal and/or equipment damage, make sure the 
A cylinder is properly supported until it is completely installed. 


2. Secure cylinder to middle (rear) boom section with rod boss (Item 3) 
and rod nut (Item 1). 
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Secure cylinder to outer boom section with hardware as follows. 


For Models 1044C-54 (S/N 101-143) and 10K-54 (S/N 101-103) 
(See View A): 


Use two (2) each flatwashers (Item 17), lockwashers (Item 16), and 
capscrews (Item 15). Torque capscrews to 200 ft-lbs. 


For Models 1044C-54 (S/N 144-) and 10K-54 (S/N 104-): 


Use two (2) each nuts (Item 14), flatwashers (Item 8), and capscrews 
(Item 7). Install as many shims (Items 12 and 13) as necessary before 
installing the nuts. Torque nuts to 680 ft-lbs. 


Torque rod nut to 733 ft-lbs. 
If socket setscrews (Item 2) were removed, install them in rod nut. 


Reconnect two (2) hydraulic tubes (Item 10) to elbows on extension 
cylinder. Torque tube swivel nuts to 79-88 ft-lbs. 
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# Description # Description 
1 Bolt 8 Cylinder Barrel 

2  Flatwasher 9 Rod Nut 

3 Extension Cylinder Base Mount 10 Piston 

4 Hollow Hex O-ring Plug 11 Rod Bearing Head 

5 

6 

7 


Counterbalance Valve Cartridge 12 Capscrew 
Counterbalance Valve Cartridge 13 Cylinder Rod 
90° O-ring Elbow 

















Fig. 6-226: 4-Section Boom Extension Cylinder Assembly 


(Ref. Fig. 6-226) The following steps are required to overhaul the boom 
extension cylinder. 
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Remove base mount from the cylinder barrel as follows: 
For Models 1044C-54 (S/N 101-143) and 10K-54 (S/N 101-103) 


Remove three (3) each capscrews (Item 1) and flatwashers (Item 2) 
along with the extension cylinder base mount (Item 3) from the cylinder 
barrel (Item 8). 


For Models 1044C-54 (S/N 144-) and 10K-54 (S/N 104-): 


Remove two (2) each capscrews (Item 1) and flatwashers (Item 2) 
along with the extension cylinder base mount (Item 3) from the cylinder 
barrel (Item 8). 


Mount or support cylinder vertically with rod end down. Hydraulic oil in 
cylinder will drain out during disassembly. Place a suitable pan or tray 
under the cylinder. 


Release pressure in counterbalance valve cartridges (Items 5 and 6) 
as follows: 


WARNING: Counterbalance valve cartridges trap hydraulic pressure in the 


ee 


cylinder. Wear proper eye and hand protection when removing 
counterbalance valve cartridges. Hydraulic fluid under 
pressure can be injected under skin or into eyes, resulting in 
serious personal injury or death. 


a. Place socket wrench over counterbalance valve cartridge. Wrap a 
clean shop rag around the socket to cover the area of the 
counterbalance valve cartridge. 


b. Carefully and slowly, turn cartridge out of manifold block to release 
pressure in cylinder. 


Remove the counterbalance valve cartridges. 


Slowly extend and retract cylinder by hand to remove most of the 
hydraulic oil. 


Remove eight (8) capscrews (Item 12) securing rod bearing head 
(Item 11) to cylinder barrel. 


Remove cylinder rod (Item 13) from cylinder barrel. 


CAUTION: To prevent possible damage to components, support rod and 


oS. 


9. 


head; do not wiggle rod or head back and forth during 
removal. 


Remove rod nut (Item 9), piston (Item 10), and rod bearing head from 
cylinder rod. 


Remove the two (2) elbows (Item 7) from cylinder barrel. 


10. Remove four (4) O-ring plugs (Item 4) from cylinder manifold block. 


11. Remove all O-rings, wear rings, and backup rings from cylinder 


components and discard. 


12. Thoroughly clean components with solvent and dry with compressed 


air. Inspect and replace if damaged. 
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13. Inspect inner surface of barrel, outer surface of piston, and length of 
rod for scratches and scoring. If barrel, piston, or rod is damaged, it 
must be replaced. 


14. Check condition of threads on rod, nut, and capscrews. Do not attempt 
to repair damaged threads. 


15. Inspect counterbalance valve cartridges (Items 5 and 6), including 
O-rings, for condition and replace as necessary. Do not disassemble 
cartridges. Service to counterbalance valve cartridges is limited to 
installing new O-rings and replacing the entire cartridge. 


16. Lubricate counterbalance valve cartridge O-rings with clean hydraulic 
oil. 

17. Install valve cartridge (Item 5) in manifold block and torque to 
40-45 ft-lbs. 


18. Install valve cartridge (Item 6) in manifold block and torque to 
150-160 ft-lbs. 


19. Install four O-ring plugs (Item 4) in manifold block and torque to 
125-145 in-lbs. 


20. Lubricate new O-ring with hydraulic oil and install inside piston (seals 
rod to piston). 


21. Lubricate new seal and wear rings with hydraulic oil and install on 
piston. 


22. Lubricate new O-ring, backup ring, seals, and wear rings with hydraulic 
oil and install on head. Using a seal driver, install new wiper seal in 
head. Lubricate wiper seal with hydraulic oil. 


23. Slide rod bearing head (Item 11) and piston (Item 10) onto rod 
(Item 13). Lubricate threads on rod with hydraulic oil and install rod nut 
(Item 9). Torque rod nut to 750 ft-lbs. 


24. Lubricate threads on eight (8) capscrews (Item 12) with hydraulic oil. 
Coat inside of barrel (Item 8) with hydraulic oil. To avoid damaging 
seals during assembly, carefully insert rod and head into barrel. Install 
capscrews until snug. Do not torque capscrews (instructions follow). 


25. Following sequence shown in Fig. 6-10, torque capscrews to an initial 
value of 30 ft-lbs. Follow sequence again and torque capscrews to a 
final value of 65 ft-lbs. 


26. Install two (2) elbows (Item 7) on cylinder barrel. Torque elbow to 
75-85 ft-lbs. 


27. Install the extension cylinder base mount (Item 3) to the cylinder barrel 
as follows. 


For Models 1044C-54 (S/N 101-143) and 10K-54 (S/N 101-103): 


Install with three (3) each flatwashers (Item 2) and capscrews (Item 1). 
Torque capscrews to 200 ft-lbs. 


For Models 1044C-54 (S/N 144-) and 10K-54 (S/N 104-): 


Install with two (2) each flatwashers (Item 2) and capscrews (Item 1). 
Torque capscrews to 680 ft-lbs. 
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10K-54 Only) 


Description 


Proximity Switch 
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Fig. 6-227: Boom Extension Proximity Switch 


(Ref. Fig. 6-227) The boom extension proximity switch is located on the left 
side of the outer boom section on machines with a 4-section boom. The 
boom extend/lockout circuit is designed to increase stability of the machine 
by limiting how far the boom can be extended with the outriggers up. The 
system will disable the boom extend and transfer extend functions and the 
warning lamp will come on when the boom is extended to specified 
distance (approximately 21 feet with tilting tower or 25 feet with standard 
carriage). The proximity switch then opens as it no longer senses metal. At 
this point, the left and right outriggers must both be lowered to the ground 
to allow the boom or transfer carriage to be extended any further. 


Normally-open differential pressure switches in the outrigger cylinders 
close when the base end pressure exceeds the rod end pressure by 
approximately 90-95 psi. When both pressure switches close, this 
completes the circuit, allowing the boom and transfer carriage to be 
extended, and the lamp turns off. The system is fail-safe in that it requires 
an electrical signal to enable the boom to be extended beyond the 
specified distance. 
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Fig. 6-228: Boom Extension Proximity Switch Operation 


(Ref. Fig. 6-228) The switch operates by sending out a constant, high 
frequency magnetic field a short distance from the oscillator end of the 
switch. Eddy currents are produced in metal when the magnetic flux lines 
pass through it. These eddy currents oppose the oscillations of the 
magnetic flux lines and the oscillations stop. A sensor in the switch detects 
if the oscillator is on or off and this gives the switch its on/off function. 


Removal 


Boom Extension 
Proximity Switch 


ry 
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# Description # Description 
1 Inner Jam Nut 3 Outer Jam Nut 
2 Proximity Switch 4 Wire Harness 





Fig. 6-229: Boom Extension Proximity Switch Assembly 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 6-215 


Boom and Transfer 


(Ref. Fig. 6-229) The following procedure describes removal of the boom 
extension proximity switch. 


1. Disconnect wire harness (Item 4) at boom extension proximity switch 
(Item 2). 


2. Place a piece of masking tape around proximity switch body at the 
outer jam nut (Item 3) (this will serve as a guide during reinstallation). 


3. Remove inner jam nut (Item 1) and proximity switch. Reinstall inner 
jam nut on proximity switch for safekeeping. 


Installation 


Boom Extension (Ref. Fig. 6-229) The following procedure describes installation of the 
Proximity Switch boom extension proximity switch. 


1. Position outer jam nut (Item 3) on switch body (Item 2) at previously 
marked position. 


2. Install boom extension proximity switch in outer boom. Install inner jam 
nut (Item 1). Check gap between end of proximity switch and boom. 
See Fig. 6-230. 


Connect wire harness (Item 4) to proximity switch. 


Check operation of proximity switch by extending the boom. The boom 
extension proximity light must come on at specified distance 
(approximately 21 feet with tilting tower or 25 feet with standard 
carriage). If the light does not illuminate, stop and retract boom. 
Proceed to “Adjustments” below. 


Adjustments 


Boom Extension 
Proximity Switch 






Middle Rear 


Outer Boom Section 
Boom Section 


Proximity Switch 





Outer Jam Nut Inner Jam 


Nut 
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Fig. 6-230: Boom Extension Proximity Switch Adjustment 


(Ref. Fig. 6-230) The following procedure describes adjustments to the 
boom extension proximity switch. 
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(Models 644B, 844C and 10¢ 
Only) 


Description 





Boom and Transfer 


Loosen, but do not remove the two (2) jam nuts on the proximity switch 
body. 


Check gap between switch and boom. Gap must be within the range 
specified in Fig. 6-230. 


If boom extension proximity light does not illuminate when boom is 
extended to specified distance (approximately 21 feet with tilting tower 
or 25 feet with standard carriage), adjust proximity switch to slightly 
reduce the gap. Do not exceed gap tolerances specified in Fig. 6-230. 
Snug jam nuts to hold switch in position. 


Extend boom and check operation of boom extension proximity light. 
The light must come on when boom is extended to specified distance 
(approximately 21 feet with tilting tower or 25 feet with standard 
carriage). If light does not illuminate, stop and retract boom. Repeat 
Step 3. 


. Tighten jam nuts. 
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Fig. 6-231: Transfer Carriage 
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The transfer carriage, along with the transfer cylinder, make up the “Trans- 
Action” feature. This feature makes it possible to land materials from a 
parked, level machine by driving the boom load forward at any height. The 
operator can then retract the boom and forks by moving the entire upper 
assembly rearward without driving the machine on uneven terrain. 


Removal 


Transfer Carriage The following steps are required to remove the transfer carriage. 
1. Follow preparation procedures as outlined in Section 3 of this manual. 


2. Lower the boom to the ground, apply the park brake, retract the 
transfer cylinder, and stop the engine. 


Washer 


Setscrew 


b* 


Rod Nut ie 
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Fig. 6-232: Disconnecting Transfer Cylinder from Transfer Carriage 


3. (Ref. Fig. 6-232) Loosen two (2) socket setscrews in rod nut securing 
transfer cylinder to the transfer carriage. 


(Ref. Fig. 6-232) Remove transfer cylinder rod nut and washer. 


Move transfer carriage forward enough so that the threaded port of 
transfer cylinder rod comes clear from its mounting hole. Block and 
secure the transfer cylinder to the main frame. 
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Fig. 6-233: Boom Elevation Proximity Switch Wiring 


6. 


— 


Ref. Fig. 6-233) Remove boom elevation proximity switch as follows: 
Disconnect connection wire from boom proximity switch. 


Disconnect connection wire from wiring harness. 


9 5 » 


Remove all wire ties that secure the wiring harness to hydraulic 
tubes and hoses so that it is completely separated from the transfer 
carriage. 


3-Section Boom 4-Section Boom 


























# Description # Description 
1 Lockwasher 3 Nut 
2  Flatwasher 4 Boom Cover 








Fig. 6-234: Boom Cover Installation 


7. (Ref. Fig. 6-234) Remove the boom cover on models with 3-section 
booms (see Step a) or 4-section booms (see Step b). 


a. Remove four (4) each nuts (Item 3), lockwashers (Item 1), and 
flatwashers (Item 2) securing boom cover (Item 4) to boom. 
Remove boom cover. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 6-219 


Boom and Transfer 


6-220 


b. Remove six (6) each nuts (Item 3), lockwashers (Item 1), and 


flatwashers (Item 2) securing boom cover (Item 4) to boom. 
Remove boom cover. 





























5 

4 

3 

2 | 8. 
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# Description # Description 
1 JClamp 6 Proximity Switch Connection Wire 
2  Flatwasher 7 Proximity Mounting Plate 
3 Lockwasher 8 Boom Extension Proximity Switch 
4 Nut 9 Lockwasher 
5 Proximity Switch Wiring Harness 10 Capscrew 














Fig. 6-235: Boom Extension Proximity Switch Wiring 


(Ref. Fig. 6-235) For models with a 4-section boom, remove the boom 
extension proximity switch as follows: 


a. Remove the six (6) each (five on top of the boom and one inside of 


the back left side of the boom) nuts (Item 4), lockwashers, (Item 3) 
flatwashers (Item 2), and J-clamps (Item 1) that secure the boom 
extension proximity switch wiring to the boom. 


Disconnect the proximity switch connection wire (Item 6) from the 
proximity switch (Item 8) and the wiring harness (Item 5). 


Remove all wire ties that secure the wiring harness to hydraulic 
tubes and hoses so that it is completely separated from the transfer 
Carriage. 
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oot 4 ‘i 
# Description # Description 
1 Hydraulic Hoses 3 Lockwasher 
2 Hose Cover 4 Capscrew 








Fig. 6-236: Disconnecting Hydraulic Hoses from Transfer Carriage 


9. (Ref. Fig. 6-236) Remove four (4) each capscrews (Item 4) and 
lockwashers (Item 3) along with the hose cover (Item 2). 


10. (Ref. Fig. 6-236) Disconnect hydraulic hoses (Item 1) from the 
hydraulic tube elbows. 


11. If the boom and transfer carriage are being removed as an assembly, 
go to Step 12. If the boom is being removed separately from the 
transfer carriage, go to Step 13. 
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Front Slide Block 
Transfer Carriage 
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Description # Description 
Nut 7 Spindle Nut 
Lockwasher 8 Spacer Washer 
Capscrew 9 Thrust Washer 


10 Spindle 
11 Roller Bushing 
12 Transfer Roller 








Fig. 6-237: Transfer Carriage with Boom Installation 


12. (Ref. Fig. 6-237) The following steps are necessary if the boom and 
transfer carriage are to be removed as an assembly. 


a. Use sling(s), crane, or other suitable means to support the boom 
and transfer carriage assembly. It will be necessary to fully secure 
the transfer carriage securely to the boom before removal. 


WARNING: To avoid personal and/or equipment damage, supporting the 
boom and transfer carriage is essential before removing any 
additional mounting hardware. Use suitable blocking and 
lifting devices when removing heavy machine components. 


b. Remove the four (4) each nuts (Item 1) and lockwashers (Item 2) 
securing the front slide blocks (Item 4) to the transfer carriage 
(Item 5). Remove the four (4) capscrews (Item 3) and the two (2) 
slide blocks. 


Loosen the two (2) setscrews (Item 6) in each spindle nut (Item 7). 


Remove the two (2) each spindle nuts, spacer washers (Item 8), 
thrust washers (Item 9), spindles (Item 10), roller bushings 
(Item 11), and transfer rollers (Item 12) from the rear transfer 
carriage mount. 


Note: The quantity of soacer washers used with each machine may vary. 
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e. Slowly lift the boom and transfer carriage assembly up and away 


Boom and Transfer 


from the machine. Place the assembly on support blocks on a firm 


level surface. 
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# Description # Description 
1 Nut 7 Spindle Nut 

2 Lockwasher 8 Spacer Washer 

3 Capscrew 9 Thrust Washer 

4 Front Slide Block 10 Spindle 

5 Transfer Carriage 11 Roller Bushing 

6 Setscrew 12 Transfer Roller 














Fig. 6-238: Transfer Carriage Installation 


13. The following steps are required if the boom is being removed 
separately from the transfer carriage. 


a. 


b 
c. 
d 


Remove the boom hoist cylinder (See page 6-12). 
Remove the rear carriage tilt cylinder (See page 6-24). 
Remove the boom (see this section). 


Use sling(s), crane, or other suitable means to support the transfer 
carriage assembly. 


WARNING: To avoid personal and/or equipment damage, support the 


e. 


transfer carriage assembly before removing any additional 
mounting hardware. Use suitable blocking and lifting devices 
when removing heavy machine components. 


(Ref. Fig. 6-238) Remove the four (4) each nuts (Item 1) and 
lockwashers (Item 2) securing the two (2) front slide blocks (Item 4) 
to the transfer carriage (Item 5). Remove the four (4) capscrews 
(Item 3) and the slide blocks. 


(Ref. Fig. 6-238) Loosen the two (2) setscrews (Item 6) in each 
spindle nut (Item 7). 
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g. (Ref. Fig. 6-238) Remove the two (2) spindle nuts. Remove spacer 
washer (Item 8), thrust washer (Item 9), spindle (Item 10), roller 
bushing (Item 11), and transfer roller (Item 12) from each side of 
the rear transfer carriage mount. 


Note: The quantity of soacer washers used with each machine may vary. 


h. Slowly lift the transfer carriage assembly up and away from the 
machine. Place the assembly on support blocks on a firm level 
surface. 


Installation 


Transfer Carriage The following steps are required to install the transfer carriage. 


1. If the boom and transfer carriage were removed as an assembly, go to 
Step 2. If the boom was removed separately from the transfer carriage, 
go to Step 3. 


2. (Ref. Fig. 6-237) The following steps are necessary to reinstall the 
boom and transfer carriage assembly. 


a. Using sling(s), crane, or other suitable means of support, slowly lift 
the boom and transfer carriage assembly up and unto its proper 
position on the machine. 


boom and transfer carriage assembly is essential when lifting 
and reinstalling it back on the machine. Make sure that the 
boom and transfer carriage assembly is supported until it is 
completely installed. 


) WARNING: To avoid personal and/or equipment damage, supporting the 


b. Install the transfer carriage (Item 5) to rear of the main frame using 
the two (2) each transfer rollers (Item 12), roller bushings (Item 11), 
spindles (Item 10), thrust washers (Item 9), spacer washers 
(Item 8), and spindle nuts (Item 7). Torque spindle nuts to 3466 ft- 
Ibs. 


Note: The quantity of soacer washers used with each machine may vary. 


Secure each spindle nut with two (2) setscrews (Item 6). 


Install the two (2) slide blocks (Item 4) to the front of the transfer 
carriage with four (4) each capscrews, (Item 3) lockwashers 
(Item 2), and nuts (Item 1). Torque the nuts to 130 ft-lbs. 


3. (Ref. Fig. 6-238) The following steps are necessary to reinstall the 
transfer carriage assembly. 


a. Using sling(s), crane, or other suitable means of support, slowly lift 
the transfer carriage assembly up and unto its proper position on 
the machine. 


6-224 Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Boom and Transfer 


WARNING: To avoid personal and/or equipment damage, support the 
A transfer carriage assembly when lifting and reinstalling it back 
on the machine. Make sure that the transfer carriage 
assembly is supported until it is completely installed. 


b. Install the transfer carriage (Item 5) to rear of the main frame using 
the two (2) each transfer rollers (Item 12), roller bushings (Item 11), 
spindles (Item 10), thrust washers (Item 9), spacer washers 
(Item 8), and spindle nuts (Item 7). Torque spindle nuts to 
3466 ft-lbs. 

Note: The quantity of spacer washers used with each machine may vary. 
Secure each spindle nut with two (2) setscrews (Item 6). 


Install the two (2) slide blocks (Item 4) to the front of the transfer 
carriage with four (4) each capscrews, (Item 3) lockwashers 
(Item 2), and nuts (Item 1). Torque the nuts to 130 ft-lbs. 


e. Install the boom as described elsewhere in this section. 
f. Install the rear carriage tilt cylinder (See page 6-25). 
g. Install the boom hoist cylinder (See page 6-13). 


4. Move transfer carriage backward until the threaded port of transfer 
cylinder rod can be inserted in its mounting hole. 


5. (Ref. Fig. 6-232) Install transfer cylinder rod nut and washer. Torque 
cylinder rod nut to 1641 ft-lbs. Secure rod nut with two (2) setscrews. 


6. (Ref. Fig. 6-236) Reconnect hydraulic hoses (Item 1) to the hydraulic 
tube elbows. Torque the swivel nuts on the hoses 79-88 ft-lbs. 


7. (Ref. Fig. 6-236) Install the hose cover (Item 2) on the transfer carriage 
with four (4) each capscrews (Item 4) and lockwashers (Item 3). 
Torque the capscrews to 75 in-lbs. 


8. (Ref. Fig. 6-233) Install boom elevation proximity switch as follows: 


a. Work the wiring harness along the hydraulic tubes on the transfer 
carriage. 


b. Reconnect connection wire to boom proximity switch and wiring 
harness. 


c. Secure wiring harness to hydraulic tubes with wire ties. 


9. (Ref. Fig. 6-235) For models with a 4-section boom, install the boom 
extension proximity switch as follows: 


a. If necessary, install the proximity mounting plate (Item 7) with two 
(2) each lockwashers (Item 9) and capscrews (Item 10). Torque the 
capscrews to 276 in-lbs. 


b. Work the wiring harness along the hydraulic tube s on the transfer 
carriage and up to the top of the boom. 


c. Connect the proximity switch connection wire (Item 6) to the 
proximity switch (Item 8) and the wiring harness (Item 5). 
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d. Secure the wiring harness and switch connection wire to the boom 
with six (6) each (five on top of the boom and one inside of the 
back left side of the boom) nuts (Item 4), lockwashers, (Item 3), 
flatwashers (Item 2), and J-clamps (Item 1). Tighten nuts until 
snug. 


e. Secure the wire harness to the hydraulic tubes and hoses with wire 
tires. 


10. (Ref. Fig. 6-234) Install the boom cover on models with 3-section (see 
Step a) or 4-section booms (see Step b). 


a. Install boom cover (Item 4) on boom and secure it with four (4) 
each flatwashers (Item 2), lockwashers (Item 1), and nuts (Item 3). 
Torque nuts to 180 in-lbs. 


b. Install boom cover (Item 4) on boom and secure it with six (6) each 
flatwashers (Item 2), lockwashers (Item 1), and nuts (Item 3). 
Torque nuts to 180 in-lbs. 


Rollers, Bushings, and Shims 
Transfer Carriage The following procedures describe replacement of transfer rollers and 


bushings for the transfer carriage along with shimming procedures and 
replacement of scraper plates. 


Front Mount Rollers, Bushings, and Shims 
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# Description # Description 
1 Capscrew 8 Capscrew 

2 Front Roller Pin 9 Lockwasher 

3 Lockwasher 10 Flatwasher 

4 Lock Pin 11 Roller Spacer 

5 Grease Fitting 12 Roller Shims 

6 Grease Fitting Cover 13 Front Transfer Roller 
7 Scraper Plate 14 Front Roller Bushing 





Fig. 6-239: Transfer Carriage — Front Rollers, Bushings, and Shims 


(Ref. Fig. 6-239) The following steps are required to replace the front 
transfer rollers and bushings. 
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1. Follow preparation procedures as outlined in Section 3 of this manual. 


2. Lower the boom to the ground, apply the park brake, retract the 
transfer cylinder, and stop the engine. 


3. Remove capscrew (Item 1) and lockwasher (Item 3) securing the two 
(2) lock pins (Item 4) to transfer carriage. 


boom and transfer carriage before removing the transfer roller 
assembly. Use suitable blocking and lifting devices to prevent 
the transfer carriage from dropping. 


) CAUTION: To avoid personal and/or equipment damage, support the 


Remove lock pins from front roller pins (Item 2). 


Raise the boom and transfer carriage slightly to remove roller pins, 
roller spacers (Item 11), roller shims (Item 12), transfer rollers 
(Item 13), and roller bushings (Item 14). 


6. Discard transfer rollers and bushings. Clean remaining parts with 
solvent and dry with compressed air. Replace any damaged parts. 


Install new bushings so that each is centered in each transfer roller. 


Install transfer roller, roller shims, roller spacer, and roller pin on each 
side of transfer carriage. 


9. Secure roller pins with lock pins and secure lock pins to transfer 
carriage with lockwashers and capscrews. 


Transfer Roller 
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Fig. 6-240: Shims for Front Transfer Rollers 
10. (Ref. Fig. 6-240) Check to see if correct number of shims are installed. 


a. Locate the point that is the shortest distance between the two rails 
(usually near the center of the rails). 


b. Start the engine and slowly move the transfer carriage forward until 
the front transfer rollers are at this point. 
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c. Measure the gap between the lip of the transfer roller and the inner 
edge of the rail. If this measurement is not 1/16", remove the 
transfer roller assembly and install or remove shims until the 
required measurement is reached. 


11. Secure front transfer roller assembly to transfer carriage by tightening 
capscrew (Item 1) to 55 ft-lbs. 


12. Remove two (2) grease fitting cover caps (Item 6) and lubricate grease 
fittings (Item 5) with EP lithium based grease. 


Scraper Plate 


(Ref. Fig. 6-239) The following steps are required to replace scraper 
plates. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 


2. Lower the boom to the ground, apply the park brake, retract the 
transfer cylinder, and stop the engine. 


3. Remove two (2) each capscrews (Item 8), lockwashers (Item 9), and 
flatwashers (Item 10) securing each of the two (2) scraper plates 
(Item 7) to the front of the transfer carriage. Remove scraper plates. 
Clean, inspect for damage, and replace as necessary. 


Transfer Carriage 





Scraper Plate 























Rail (Main Frame) 








| Front Slide Block 
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Fig. 6-241: Scraper Plate 


4. Install each scraper plate with two (2) each flatwashers, lockwashers, 
and capscrews. Make sure that the distance from the scraper plate to 
the rail is as shown in Fig. 6-241. Torque capscrews to 156 in-lbs. 
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Rear Mount Rollers, Bushings, and Spacer Washers 
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# Description # Description 
1 Grease Fitting Cover 9 Rear Transfer Roller 

2 Grease Fitting 10 Rear Slide Block 

3 Spindle Nut 11 Slide Block Shim 

4 Setscrew 12 Lockwasher 

5 Spacer Washer 13 Capscrew 

6 Thrust Washer 14 Boom Pivot Bushing 

7 Spindle 15 Grease Fitting Cover 

8 Rear Roller Bushing 16 Grease Fitting 





Fig. 6-242: Transfer Carriage — Rear Rollers, Bushings, and Shims 


(Ref. Fig. 6-242) The following steps are required to replace rear transfer 
rollers and bushings. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 


2. Lower the boom to the ground, apply the park brake, retract the 
transfer cylinder, and stop the engine. 


CAUTION: To avoid personal and/or equipment damage, support the 
A boom and transfer carriage before removing the transfer roller 
assembly. Use suitable blocking and lifting devices to prevent 
the transfer carriage from shifting. 


3. Loosen two (2) setscrews (Item 4) in each spindle nut (Item 3). 
Remove two (2) spindle nuts. 


4. Remove spacer washer(s) (Item 5), thrust washer (Item 6), spindle 
(Item 7), roller bushing (Item 8), and transfer roller (Item 9) from each 
side of transfer carriage. 


5. Discard transfer rollers and bushings. Clean remaining parts with 
solvent and dry with compressed air. Replace any damaged parts. 


Install new bushings so that each is centered in transfer roller. 


Install transfer roller, spindle, thrust washer, and spacer washer(s) on 
each side of transfer carriage. 
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8. Secure spindle to transfer carriage with spindle nut. 
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Fig. 6-243: Spacer Washers for Rear Transfer Rollers 


9. (Ref. Fig. 6-243) Check to see if the number of spacer washers 
installed is correct. 


a. Locate the point that is the shortest distance between the two rails 
(usually near the center of the rails). 


b. Move the transfer carriage forward until the rear transfer rollers are 
at this point. 


c. Measure the gap between the lip of the transfer roller and the inner 
edge of the rail. If this measurement is not 1/16", remove the 
transfer roller assembly and install or remove spacer washers until 
the required measurement is reached. 


10. Secure front transfer roller assembly to transfer carriage by tightening 
spindle nut (Item 3) to3466 ft-lbs. 


11. Remove two (2) grease fitting cover caps (Item 1) and lubricate grease 
fittings (Item 2) with EP lithium based grease. 


Transfer Carriage/Boom Pivot Bushings 





(Ref. Fig. 6-242) The following steps are required to replace transfer 
carriage/boom pivot bushings. 


1. Remove boom and shims as in this section. 


2. Remove two (2) boom pivot bushings (Item 14) using a bushing driver 
and hammer. Discard bushings. 


Note: It may be necessary to cut out the old bushing. 


3. Install new bushings so that each is centered in transfer carriage boss. 


Note: It may be necessary to freeze the new bushing before installing it. 
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4. Reinstall boom and shims as described earlier in this section. 


5. Remove two (2) grease fitting cover caps (Item 15) and lubricate 
grease fittings (Item 16) with EP lithium based grease. 


Rear Slide Block and Shims 


(Ref. Fig. 6-242) The following steps are required to replace worn rear 
slide blocks. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 


2. Lower the boom to the ground, apply the park brake, retract the 
transfer cylinder, and stop the engine. 


3. Remove two (2) each capscrews (Item 13) and lockwashers (Item 12) 
securing each of the two rear slide blocks (Item 10) and shims 
(Item 11) to the transfer carriage. Remove slide blocks and shims. 


4. Discard worn slide block. Clean and inspect remaining parts; replace 
as necessary. 


Capscrew 








Lockwasher 
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Less than 1/16" 
Shims 


Rear Slide Block 


Rail and Main Frame 


Transfer Roller Assembly 
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Fig. 6-244: Rear Slide Block Installation 


5. (Ref. Fig. 6-244) Make sure that the correct number of shims will be 
installed. 


a. Check to see that the rear transfer roller is up against the bottom of 
the rail. It may be necessary to start the engine and relocate the 
weight of the boom until the transfer roller is snug against the rail. 


b. Place slide block and shims on the rail beneath the transfer 
carriage. 


c. Measure the space between the stack to the transfer carriage. Add 
or subtract shims until the remaining gap is less than 1/16". 


6. Install new slide block and shims on each side of the transfer carriage 
with two (2) each lockwashers and capscrews. Torque capscrews to 55 
ft-lbs. 
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Boom Cradle 
(Models 6K, 8K and 10K Oni 














Description 
Fig. 6-245: Boom Cradle 

The boom cradle is a stationary structure, similar to a transfer carriage. It 
is only found on “K” Models: 6K, 8K, 10K. Unlike the transfer carriage 
found on Models 644B, 844C, and 1044C, the boom cradle does not allow 
for boom “Tans-Action” (see page 6-217). 

Removal 

Boom Cradle The following steps are required to remove the boom cradle. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 


2. Lower the boom to the ground, apply the park brake, and stop the 
engine. 
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Fig. 6-246: Boom Elevation Proximity Switch Wiring 


3. 


— 


Ref. Fig. 6-246) Remove boom elevation proximity switch as follows: 
Disconnect connection wire from boom proximity switch. 


Disconnect connection wire from wiring harness. 


9 5 » 


Remove all wire ties that secure the wiring harness to hydraulic 
tubes and hoses so that it is completely separated from the transfer 
carriage. 


3-Section Boom 4-Section Boom 





























# Description # Description 
1 Lockwasher 3 Nut 
2  Flatwasher 4 Boom Cover 








Fig. 6-247: Boom Cover Installation 


4. (Ref. Fig. 6-247) Remove the boom cover on models with 3-section 
(see Step a) or 4-section booms (see Step b). 


a. Remove four (4) each nuts (Item 3), lockwashers (Item 1), and 
flatwashers (Item 2) securing boom cover (Item 4) to boom. 
Remove boom cover. 
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b. Remove six (6) each nuts (Item 3), lockwashers (Item 1), and 
flatwashers (Item 2) securing boom cover (Item 4) to boom. 
Remove boom cover. 
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# Description # Description 
1 J-Clamp 5 Proximity Switch Wiring Harness 
2 Flatwasher 6 Proximity Switch Connection Wire 
3 Lockwasher 7 Boom Extension Proximity Switch 
4 Nut 




















Fig. 6-248: Boom Extension Proximity Switch Wiring 


5. (Ref. Fig. 6-248) For models with a 4-section boom, remove the boom 
extension proximity switch as follows: 


a. Remove the six (6) each (five on top of the boom and one inside of 
the back left side of the boom) nuts (Item 4), lockwashers, (Item 3) 
flatwashers (Item 2), and J-clamps (Item 1) that secure the boom 
extension proximity switch wiring to the boom. 


b. Disconnect the proximity switch connection wire (Item 6) from the 
proximity switch (Item 7) and the wiring harness (Item 5). 


c. Remove all wire ties that secure the wiring harness to hydraulic 
tubes and hoses so that it is completely separated from the transfer 
carriage. 
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# Description # Description 
1 Hydraulic Hoses 3 Lockwasher 
2 Hose Cover 4 Capscrew 





6. 


Fig. 6-249: Disconnecting Hydraulic Hoses from Boom Cradle 


(Ref. Fig. 6-249) Remove the four (4) each capscrews (Item 4) and 
lockwashers (Item 3) along with the hose cover (Item 2). 


(Ref. Fig. 6-249) Disconnect hydraulic hoses (Item 1) from the 


hydraulic tube elbows. 


If the boom and boom cradle are being removed as an assembly, go to 
Step 9. If the boom is being removed separately from the boom cradle, 


go to Step 10. 
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# Description # Description 
1 Nut 10 Spacer Block 

2 Lockwasher 11 Flatwasher 

3 Capscrew 12 Capscrew 

4 Front Slide Block 13 Rear Support Block 

5 Boom Cradle 14 Spacer (1/4" Thick) 

6 Setscrew 15 Shim (22 Gauge) 

7 Spindle Nut 16 Lockwasher 

8 Sleeve 17 Capscrew 

9 Shim 

















Fig. 6-250: Boom Cradle with Boom Installation 


9. (Ref. Fig. 6-250) The following steps are necessary if the boom and 
boom cradle are to be removed as an assembly. 


a. Use sling(s), crane, or other suitable means to support the boom 
and boom cradle assembly. 


WARNING: To avoid personal and/or equipment damage, supporting the 
boom and boom cradle is essential before removing any 
additional mounting hardware. Use suitable blocking and 
lifting devices when removing heavy machine components. 


b. Remove the four (4) each nuts (Item 1) and lockwashers (Item 2) 
securing the two (2) front slide blocks (Item 4) to the boom cradle 
(Item 5). Remove the four (4) capscrews (Item 3) and the slide 
blocks. 


c. Remove two (2) rear support block assemblies (Items 13 thru 17) 
as described in Step 3 and Step 4 under “Rear Spacer Blocks, 
Support Blocks, and Shims” on page 6-242. 


d. Remove two (2) spacer block assemblies (Items 6 thru 12) as 
described in Step 5 thru Step 7 under “Rear Spacer Blocks, 
Support Blocks, and Shims” on page 6-242. 
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e. Slowly lift the boom and boom cradle assembly up and away from 
the machine. Place the assembly on support blocks on a firm level 
surface. 
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# Description # Description 
1 Nut 10 Spacer Block 

2 Lockwasher 11 Flatwasher 

3 Capscrew 12 Capscrew 

4 Front Slide Block 13 Rear Support Block 

5 Boom Cradle 14 Spacer (1/4" Thick) 

6 Setscrew 15 Shim (22 Gauge) 

7 Spindle Nut 16 Lockwasher 

8 Sleeve 17 Capscrew 

9 Shim 











Fig. 6-251: Boom Cradle Installation 


10. (Ref. Fig. 6-251) The following steps are necessary if the boom is 
being removed separately from the boom cradle. 


a. Remove the boom hoist cylinder (See page 6-12). 


Remove the rear carriage tilt cylinder (See page 6-24). 


b 
c. Remove the boom as described in this section. 
d 


Use sling(s), crane, or other suitable means to support the boom 


cradle assembly. 


WARNING: To avoid personal and/or equipment damage, support the 
boom cradle assembly before removing any additional 
mounting hardware. Use suitable blocking and lifting devices 
when removing heavy machine components. 


e. Remove two (2) rear support block assemblies (Items 13 thru 17) 
as described in Step 3 and Step 4 under “Rear Spacer Blocks, 
Support Blocks, and Shims” on page 6-242. 


f. Remove two (2) spacer block assemblies (Items 6 thru 12) as 
described in Step 5 thru Step 7 under “Rear Spacer Blocks, 
Support Blocks, and Shims” on page 6-242. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


6-237 


Boom and Transfer 


g. Slowly lift the boom cradle assembly up and away from the 
machine. Place the assembly on support blocks on a firm level 


surface. 
Installation 
Boom Cradle 1. If the boom and boom cradle were removed as an assembly, go to 
Step 2. If the boom was removed separately from the boom cradle, go 
to Step 3. 


2. (Ref. Fig. 6-250) The following steps are required to reinstall the boom 
and boom cradle assembly. 


a. Using sling(s), crane, or other suitable means of support, slowly lift 
the boom and transfer carriage assembly up and unto its proper 
position on the machine. 


boom and boom cradle assembly is essential when lifting and 
reinstalling it back on the machine. Make sure that the boom 
and boom cradle assembly is supported until it is completely 
installed. 


) WARNING: To avoid personal and/or equipment damage, supporting the 


b. Install two (2) spacer block assemblies (Items 6 thru 12) as 
described in Step 8 thru Step 12 under “Rear Spacer Blocks, 
Support Blocks, and Shims” on page 6-242. 


c. Install two (2) rear support block assemblies (Items 13 thru 17) as 
described in Step 13 and Step 14 under “Rear Spacer Blocks, 
Support Blocks, and Shims” on page 6-242. 


d. Install the two (2) slide blocks (Item 4) to the front of the transfer 
carriage with four (4) each capscrews, (Item 3) lockwashers 
(Item 2), and nuts (Item 1). Torque the nuts to 130 ft-lbs. 


3. (Ref. Fig. 6-251) The following steps are required to reinstall the boom 
cradle assembly. 


a. Using sling(s), crane, or other suitable means of support, slowly lift 
the boom cradle assembly up and unto its proper position on the 
machine. 


boom cradle assembly when lifting and reinstalling it back on 
the machine. Make sure that the boom cradle assembly is 
supported until it is completely installed. 


) WARNING: To avoid personal and/or equipment damage, support the 


b. Install two (2) spacer block assemblies (Items 6 thru 12) as 
described in Step 8 thru Step 12 under “Rear Spacer Blocks, 
Support Blocks, and Shims” on page 6-242. 


c. Install two (2) rear support block assemblies (Items 13 thru 17) as 
described in Step 13 and Step 14 under “Rear Spacer Blocks, 
Support Blocks, and Shims” on page 6-242. 
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d. Install the two (2) slide blocks (Item 4) to the front of the transfer 
carriage with four (4) each capscrews, (Item 3) lockwashers 
(Item 2), and nuts (Item 1). Torque the nuts to 130 ft-lbs. 


e. Install the boom as described elsewhere in this section. 
f. Install the rear carriage tilt cylinder (See page 6-25). 
g. Install the boom hoist cylinder (See page 6-13). 


4. (Ref. Fig. 6-249) Reconnect hydraulic hoses (Item 1) to the hydraulic 
tube elbows. Torque the swivel nuts on the hoses 79-88 ft-lbs. 


5. (Ref. Fig. 6-249) Install the hose cover (Item 2) on the transfer carriage 
with four (4) each capscrews (Item 4) and lockwashers (Item 3). 
Torque the capscrews to 75 in-lbs. 


6. Install boom elevation proximity switch as follows (Ref. Fig. 6-246): 


a. Work the wiring harness along the hydraulic tubes on the boom 
cradle. 


b. Reconnect connection wire to boom proximity switch and wiring 
harness. 


c. Secure wiring harness to hydraulic tubes with wire ties. 


7. (Ref. Fig. 6-248) For models with a 4-section boom, install the boom 
extension proximity switch as follows: 


a. Work the wiring harness along the hydraulic tubes on the boom 
cradle and up to the top of the boom. 


b. Connect the proximity switch connection wire (Item 6) to the 
proximity switch (Item 7) and the wiring harness (Item 5). 


c. Secure the wiring harness and switch connection wire to the boom 
with six (6) each (five on top of the boom and one inside of the 
back left side of the boom) nuts (Item 4), lockwashers, (Item 3), 
flatwashers (Item 2), and J-clamps (Item 1). Tighten nuts until 
snug. 


d. Secure the wire harness to the hydraulic tubes and hoses with wire 
tires. 


8. (Ref. Fig. 6-247) Install the boom cover on models with 3-section (see 
Step a) or 4-section booms (see Step b). 


a. Install boom cover (Item 4) on boom and secure it with four (4) 
each flatwashers (Item 2), lockwashers (Item 1), and nuts (Item 3). 
Torque nuts to 180 in-lbs. 


b. Install boom cover (Item 4) on boom and secure it with six (6) each 
flatwashers (Item 2), lockwashers (Item 1), and nuts (Item 3). 
Torque nuts to 180 in-lbs. 


Shims and Bushings 


Boom Cradle The following procedures describe shimming procedures and replacement 
of worn or damaged bushings. 
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# Description # Description 
1 Capscrew 5 Spacer 

2 Lockwasher 6 Shim 

3 Lock Pin 7 Support Block 

4 Front Roller Pin 8 Boom Cradle 














Fig. 6-252: Boom Cradle — Front Support Blocks and Shims 


(Ref. Fig. 6-252) The following steps are required to replace the front 
support blocks and shims. 


1. 
2. 


Follow preparation procedures as outlined in Section 3 of this manual. 


Lower the boom to the ground, apply the park brake, and stop the 
engine. 


Remove capscrew (Item 1) and lockwasher (Item 2) securing the two 
(2) lock pins (Item 3) to boom cradle. 


) CAUTION: To avoid personal and/or equipment damage, support the 


* 
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boom and boom cradle before removing the front slide block 
assembly. Use suitable blocking and lifting devices to prevent 
the boom cradle from dropping or shifting from side to side. 


Remove lock pins from roller pins (Item 4). 


Raise the boom and boom cradle slightly so that the support blocks no 
longer rest on the rails. Block the cradle to prevent it from dropping 
during disassembly and reassembly. 


Remove roller pins, spacer (Item 5), shims (Item 6), and support block 
(Item 7) from each side of the boom cradle. 


Clean parts with solvent and dry with compressed air. Replace any 
damaged parts. 
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Fig. 6-253: Shims for Front Support Blocks 


8. (Ref. Fig. 6-253) Check to see if the number of shims to be installed is 
correct. 


a. Place support block on rail so that the lower lip is resting snug 
against the inner side of the rail. 


b. Insert spacer and shims between support block and boom cradle. 


c. Add or remove as many 14 gauge shims as necessary to fill the 
gap. Make sure that the same number of shims will be added to 
each side of the boom cradle. 


9. Install spacer, shims, support block, and roller pin on each side of 
boom cradle. 


10. Secure roller pins with lock pins and secure lock pins to boom cradle 
with lockwashers and capscrews. Tighten capscrews to 55 ft-lbs. 
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# Description # Description 
1 Setscrew 9 Rear Support Block 

2. Spindle Nut 10 Spacer (1/4" Thick) 

3 Sleeve 11 Shim (22 Gauge) 

4 Shim (16 Gauge) 12 Lockwasher 

5 Shim (10 Gauge) 13 Capscrew 

6 Spacer Block 14 Boom Pivot Bushing 

7 Capscrew 15 Grease Fitting Cover 

8 Flatwasher 16 Grease Fitting 





Fig. 6-254: Boom Cradle — Rear Spacer Blocks, Bushings, and Shims 


(Ref. Fig. 6-254) The following steps are required to replace rear shims 
and support blocks. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 


2. Lower the boom to the ground, apply the park brake, and stop the 
engine. 


CAUTION: To avoid personal and/or equipment damage, support the 
boom and boom cradle before removing the support and 
spacer block assemblies. Use suitable blocking and lifting 
devices to prevent the boom and cradle from shifting from side 
to side. 


3. Remove two (2) each capscrews (Item 13) and lockwashers (Item 12) 
securing each support block to the boom cradle. 


4. Remove the shim(s) (Item 11), spacer(s) (Item 10) and rear support 
blocks (Item 9). 


5. Lower the rear of the boom cradle slightly so that the spacer blocks are 
no longer against the lower edge of the rail. 


6. Loosen two (2) setscrews (Item 1) in each spindle nut (Item 2). 
Remove two (2) spindle nuts. 
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7. Remove capscrew (Item 7), flatwasher (Item 8), spacer block (Item 6), 
sleeve (Item 3), and shims (Items 4 and 5) from each side of the boom 
cradle. 


8. Clean parts with solvent and dry with compressed air. Replace any 
damaged parts. 
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Fig. 6-255: Boom Cradle — Rear Shims 


9. (Ref. Fig. 6-255) Check to see if the number of shims to be installed 
with the spacer block is correct. 


a. Place spacer block and 10 gauge shim between the boom cradle 
and frame. 


b. Add as many 16 gauge shims as necessary to fill the remaining 
gap. Try to make sure that an equal number of 16 gauge shims will 
be added to each side of the boom cradle. 


10. Install spacer block, 10 gauge shim, and 16 gauge shim(s) on each 
side of the boom cradle with a flatwasher, capscrew, and nut. 


11. Raise the boom cradle up until the spacer block is against the bottom 
edge of the rail (see Fig. 6-255). Torque the spindle nuts to 3466 ft-lbs. 


12. Secure each spindle nut by tightening the two setscrews. 


13. Check to see if the number of shims to be installed with the rear 
support block is correct (see Fig. 6-255). 


a. Place the rear support block on the rail beneath the boom cradle 
mount. 


b. Add as many spacers and 22 gauge shims as necessary to fill the 
remaining gap. Make sure that the same quantity of spacers and 
shims are added to each side of the boom cradle. 


14. Install rear support blocks, spacers, and shims to boom cradle with two 
(2) each lockwashers and capscrews. Torque capscrews to 55 ft-lbs. 
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(Ref. Fig. 6-254) The following steps are required to replace boom 
cradle/boom pivot bushings. 


1. Remove boom and shims as described in this section. 

2. Remove two (2) boom pivot bushings (Item 14) using a bushing driver 
and hammer. Discard bushings. 

Note: It may be necessary to cut out the old bushing. 


3. Install new bushings so that each is centered in boom cradle boss. 


Note: It may be necessary to freeze the new bushing before installing it. 
4. Reinstall boom and shims as described earlier in this section. 


5. Remove two (2) grease fitting cover caps (Item 15) and lubricate 
grease fittings (Item 16) with EP lithium based grease. 





J1138 


Fig. 6-256: Transfer Cylinder 


The transfer cylinder is located on the right rear side of the main frame and 
is connected to the main frame and transfer carriage. Its function is control 
forward and backward movement of the transfer carriage. It has an 
operating pressure of 3000 psi and has a stroke limit of 80 inches. 
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# Description # Description 
1 Setscrew 7 Lockwasher 
2 Rod Nut 8 Capscrew 
3 Washer 9 90° Elbow 
4 Transfer Carriage 10 Hydraulic Tube 
5 Transfer Cylinder 11 Hydraulic Hose 
6 Main Frame 




















Fig. 6-257: Transfer Cylinder Installation 


(Ref. Fig. 6-257) The following steps are required to remove the transfer 
cylinder. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 


2. Lower the boom to the ground, apply the park brake, retract the 
cylinder, and stop the engine. 


3. Loosen and remove hydraulic tube (Item 10) from elbow on transfer 
cylinder (Item 5). Bleed any remaining oil into a suitable container. 
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A 


6. 


Remove elbow (Item 9) from transfer cylinder. Cap cylinder orifice. 


Loosen and remove hydraulic hose (Item 11) from connector on 
transfer cylinder. Bleed any remaining oil into a suitable container. Cap 
connector and hose end. 


Loosen two (2) socket setscrews (Item 1) in rod nut (Item 2). 


WARNING: To avoid personal and/or equipment damage, support the 


10. 


hydraulic cylinder before removing any additional hardware 
securing cylinder to transfer carriage or main frame. Use 
suitable blocking and lifting devices when removing heavy 
machine components. 


Remove rod nut and washer (Item 3) securing transfer cylinder to the 
transfer carriage (Item 4). 


Remove two (2) each capscrews (Item 8) and lockwashers (Item 7) 
securing transfer cylinder to main frame (Item 6). 


Slowly remove the cylinder from the machine and take it to a location 
suitable for inspection and disassembly. 


Clean remaining parts with solvent and dry with compressed air. 
Inspect for damage and replace as necessary. 


(Ref. Fig. 6-257) The following steps are required to install the transfer 
cylinder. 


1. 


Using sling(s), crane, or other suitable means, install cylinder (Item 5) 
into openings in transfer carriage (Item 4) and main frame (Item 6). 


WARNING: To avoid personal and/or equipment damage, make sure the 


cylinder is properly supported until it is completely installed. 
Secure cylinder to main frame with two (2) each lockwashers (Item 7) 
and capscrews (Item 8). Torque capscrews to 200 ft-lbs. 


Secure cylinder to transfer carriage with washer (Item 3) and rod nut 
(Item 2). Torque rod nut to 1641 ft-lbs. 


If socket setscrews (Item 1) were removed, apply thread locking 
compound to the setscrews and install them in rod nut; tighten until 
snug. 


Install elbow (Item 9) on transfer cylinder and torque to 40-44 ft-lbs. 


Install hydraulic tube (Item 10) on transfer cylinder elbow. Torque 
swivel nut on tube to 44—48 in-lbs. 


Install hydraulic hose (Item 11) on transfer cylinder connector. Torque 
swivel nut on hose to 44—48 in-lbs. 
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# Description # Description 
1 Dowel Pin 5 Piston 

2 Cylinder Barrel 6 Stroke Limiter 

3 Connector 7 Rod 

4 Rod Bearing Nut 8 Rod Bearing Head 














Fig. 6-258: Transfer Cylinder Assembly 


(Ref. Fig. 6-258) The following steps are required to overhaul the transfer 
cylinder. 


1. 
2. 
3. 


5: 


Remove the connector (Item 3) from the cylinder barrel (Item 2). 
Remove dowel pin (Item 1) from cylinder barrel. 


Mount or support cylinder vertically with rod end down. Hydraulic oil in 
cylinder will drain out during disassembly. Place a suitable pan or tray 
under the cylinder. 


Using the three (3) holes in the side of the rod bearing head (Item 8) 
install a spanner wrench and remove the head. 


Remove the cylinder rod assembly from cylinder barrel. 


rod assembly; pull rod or head straight out during removal. 


) CAUTION: To prevent possible damage to components, support cylinder 


6. Remove rod nut (Item 4), piston (Item 5), stroke limiter (Item 6), from 


cylinder rod (Item 7). 
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Note: Older production models do not have a stroke limiter. This includes 


10. 


11. 


12. 


13. 


14, 


15. 


16. 
17. 


S/N 101-433 for 644B-37, S/N 101-130 for 644B-42, S/N 101-323 and 
326-328 for 844C-42, S/N 101-109 for 1044C-42, and S/N 101-108 for 
1044C-54. 


Remove all O-rings, wear rings, and backup rings from cylinder 
components and discard. 


Thoroughly clean components with solvent and dry with compressed 
air. Inspect and replace if damaged. 


Inspect inner surface of barrel, outer surface of piston, and length of 
rod for scratches and scoring. If barrel, piston, or rod is damaged, it 
must be replaced. 


Check condition of threads on rod, nut, and capscrews. Do not attempt 
to repair damaged threads. 


Lubricate new O-ring with hydraulic oil and install inside piston (seals 
rod to piston). 


Lubricate new O-ring, backup ring, seals, and wear rings with hydraulic 
oil and install on head. Using a seal driver, install new wiper seal in 
head. Lubricate wiper seal with hydraulic oil. 


Slide rod bearing head (Item 8), stroke limiter (Item 6), and piston 
(Item 5) onto rod (Item 7). Lubricate threads on rod with hydraulic oil 
and install rod nut (Item 4). For older production models with a 1" rod 
nut, torque rod nut to 740 ft-lbs. For more recent production models 
with a 1-1/4" rod nut, torque rod nut to 930 ft-lbs. 


Lubricate new seal and wear rings with hydraulic oil and install on 
piston. 


Install spanner wrench on rod bearing head using the three (3) holes in 
side the head. Tighten rod bearing head until it is snug against the 
cylinder barrel. 


Install connector to cylinder barrel and torque to 46—50 ft-lbs. 


Install dowel pin (Item 1) in end of cylinder barrel. 
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Section 7 — Frame Tilt and Oscillation 





Frame Tilt System 


General Description 







Frame Tilt , 
i Cylinder oe 















Multi-Spool 


Control Valve Frame Tilt 
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Fig. 7-1: Frame Tilt System Components 


(Ref. Fig. 7-1) The frame tilt system allows the machine to be levelled 
laterally (side-to-side) up to 12.5% left or right. The lateral angle of the 
machine, relative to level ground, is shown on the frame level indicator 
(See “Frame Level Indicator” on page 7-17). 


When hydraulic pressure is applied to the frame tilt cylinder the frame 
pivots around each axle. Two counterbalance valves (one on the rod end 
and one on the base end) are used to inhibit hydraulic fluid from exiting the 
frame tilt cylinder. 


Function is controlled by the frame tilt control valve (See page 7-3) located 
in the operator's compartment. The system is functional only while the 
engine is running and the boom is below 40°. 
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Frame Tilt and Oscillation 


Circuit Description 


Control Centered 


Control to Right 


Control to Left 


7-2 


Reference Fig. 7-1 above and Section 4, “Reference Diagrams”. 


The frame tilt system works in combination with the rear oscillation lock 
system. The frame tilt system is explained here. See “Rear Oscillation 
Lock System” on page 7-18 for detailed information concerning that 
system. 


With the engine on and the boom below 40 ° elevation, the frame tilt system 
is enabled. The frame tilt control valve (see page 7-3) is normally centered 
and no pilot pressure is supplied to ports A6 or B6 of the frame tilt section 
of the multi-spool control valve. In this condition, the spool in the frame tilt 
section remains centered and no pressure is supplied to the frame tilt 
cylinder. 


Two (2) counterbalance valves on the frame tilt cylinder prevent fluid 
escaping from the cylinder. This mechanically locks the cylinder in position 
and prevents the frame from rotating on the front axle. 


Moving the frame tilt control handle to the right allows pilot pressure to flow 
from port #2 of the control valve. This pilot pressure is routed to port A6 of 
the frame tilt section of the multi-spool control valve. The spool is shifted 
away from port A6, allowing pump flow to be routed through port A to the 
rod end of the frame tilt cylinder. Pressure is sufficient to pilot the 
counterbalance valves open, allowing fluid to enter and leave the cylinder. 


As the cylinder retracts, the frame tilts to the right and fluid from the base 
end of the cylinder is routed through port B of the frame tilt section and on 
to the filtered tank return. 


Moving the frame tilt control handle to the left allows pilot pressure to flow 
from port #1 of the control valve. This pilot flow is routed to port B6 of the 
frame tilt section of the multi-spool control valve. The spool is shifted away 
from port B6, allowing pump flow to be routed through port B to the base 
end of the frame tilt cylinder. Pressure is sufficient to pilot the 
counterbalance valves open, allowing fluid to enter and leave the cylinder. 


As the cylinder extends, the frame tilts to the left and fluid from the rod end 
of the cylinder is routed through port A of the frame tilt section and on to 
the filtered tank return. 
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Frame Tilt Disabled 


Under certain conditions the frame tilt system is disabled by the frame tilt 
lockout valve. The lockout valve prevents or allows pilot flow to be routed to 
ports A6 and B6 on the frame tilt section of the multi-spool valve. The 
frame tilt lockout valve is a component of the rear oscillation lock system 
and its function is explained under “Rear Oscillation Lock System” on 
page 7-18. 


Frame Tilt Control Valve 


Description 








Frame Tilt 
Control Lever 
Outrigger 


Control Valve Safety Lock 


Ring 


Frame Tilt 
Control Valve 
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Fig. 7-2: Frame Tilt Control Valve 


The frame tilt control lever is located immediately to the right of the driver’s 
seat on the control panel. It is used to level the machine laterally (side-to- 
side) up to 12.5°, left or right. The lateral angle of the machine, relative to 
level ground, is shown on the frame level indicator (See “Frame Level 
Indicator” on page 7-17). The control is functional only while the engine is 
running. 


The control lever is equipped with a safety lock to prevent unintentional 
operation. Lifting the lock ring to unlock the lever allows it to be moved left 
or right tilting the frame accordingly. Returning the control lever to center 
position and releasing the lock ring secures the lever. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 7-3 


Frame Tilt and Oscillation 


Removal 


Frame Tilt Control Valve 


7-4 


To level the frame, move the lever in the direction you want the ball in the 
frame level indicator to move. Control is proportional: a small amount of 
movement causes the frame to tilt slowly, while full movement of the 
control causes faster frame movement. 














K1027 

















# Description # Description 
1 Flatwasher 6 Starwasher 

2 Screw 7 Capscrew 

3 Control Panel 8 Fittings 

4 1/4” Hoses 9 3/8” Hoses 

5 Frame Tilt Control Valve 




















Fig. 7-3: Frame Tilt Control Valve Installation 


(Ref. Fig. 7-3) The following procedure describes removal of the frame tilt 
control valve. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 


2. Remove six (6) screws (Item 2) and flatwashers (Item 1) securing 
control panel (Item 3) to operator's compartment. Lift up rear of control 
panel to expose lower portion of frame tilt control valve (Item 5). 


3. Tag and disconnect six (6) hydraulic hoses (Items 4 and 9) at frame tilt 
control valve. Cap hoses and fittings. 
Note: “kK” Models have four hoses connected to the control valve. 


4. Note Position of two (2) tee fittings (Item 8) on back side of valve body. 
Remove fittings. 
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Frame Tilt Control Valve 


Frame Tilt and Oscillation 


Note: “K” Models have 90° elbows instead of tee fittings. 


Remove two (2) capscrews (Item 7) and starwashers (Item 6) retaining 
control valve to control panel. 


Lift valve up to remove. 


(Ref. Fig. 7-3) Insert frame tilt control valve (Item 5) into control panel 
(Item 3) with plugged ports on front of valve body facing forward. 


Install two (2) starwashers (Item 6) and capscrews (Item 7) to secure 
valve to control panel. 


Install two (2) fittings (Item 8) into rear of valve body and position them 
as previously noted. Torque fittings to 300-340 in-lbs (25-29 ft-lbs). 


Install hydraulic hoses (Items 4 and 9) onto fittings. Torque nuts on 3/8” 
hoses to 235-265 in-lbs (20-22 ft-lbs). Torque nuts on 1/4” hoses to 
130-150 in-lbs. 


Position control panel in operator's compartment and secure with six 
(6) flatwashers (Item 1) and screws (Item 2). 


Start engine and raise boom slightly. Tilt frame fully left and right 
several times to purge trapped air from frame tilt hydraulic system. 


Level frame, and cycle remaining controls to purge air from those 
control circuits. Lower boom to ground, and shut off engine. Inspect for 
hydraulic leaks and repair as necessary. 
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Overhaul 


Frame Tilt Control Valve 
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# Description # Description 
1 Lever Assembly 14 Seal 

2 Rubber Boot 15 Spreader 

3 Cam 16 Circlip 

4 Roll Pin 17 Plunger 

5 Capscrew (4) 18 Spool Assembly (2) 
6 Washer (4) 19 Spring (2) 

7 Circlip (2) 20 Valve Body 

8 Pivot Pin 21 Plug, O-Ring 

9 Flange 22 O-Ring (2) 

10 Guide Assembly (2) (Incl. 11-17) | |23 O-Ring (2) 

11 Wiper 24 Ported Guide (2) 
12 Guide 25 Fitting, O-Ring 

13 O-Ring 








Fig. 7-4: Frame Tilt Control Valve (Exploded View) 


(Ref. Fig. 7-4) The following procedures are for the disassembly, cleaning, 
and assembly of the frame tilt control valve. Follow the guidelines for 
cleanliness as stated in Section 3 of this manual. 
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Disassembly, Frame Tilt Control Valve 





As 


Note locations of fittings and plugs installed in valve body ports. 
Remove all fittings and plugs. Drain any residual oil into a suitable 
container. 


Lift rubber boot (Item 2) from flange (Item 9) and slide it up lever 
assembly (Item 1). 


Remove one of the circlips (Item 7) from pivot pin (Item 8). Push pin 
out of flange and remove lever assembly. 


If rubber boot (Item 2) needs to be replaced, remove roll pin (Item 4) 
and pull lever assembly out of cam (Item 3). Remove plastic cable tie 
(if installed) from around top of boot. Slide boot off lever assembly. 


The lever assembly (Item 1) is a sealed unit and service is limited to 
replacing the plastic knob. 


Note position of flange (Item 9) on valve body (Item 20). Remove four 
(4) capscrews (Item 5) and washers (Item 6). Remove flange. 


Remove guide assemblies (Item 10). Plunger (Item 17) may now be 
removed from guide (Item 12). Be careful not to scratch the plunger. 
The seals in the guide may be removed by first removing spreader 
(Item 15). 


Remove two (2) spool assemblies (Item 18) and springs (Item 19). 
Take care not to scratch the spools. 


Before removing ported guides (Item 24) be aware that the guides 
were factory-installed with thread sealant. Removing ported guides is 
very difficult and results in severe contamination of the valve body 
porting. If the guides must be removed, extra care must be given to 
cleaning and flushing the valve body. All traces of thread sealant must 
be removed from the guide and valve body threads. 


Cleaning and Inspection, Frame Tilt Control Valve 





Ae 


Thoroughly clean all parts, except for the lever assembly, in clean 
solvent and dry with compressed air. Do not immerse the lever 
assembly (Item 1) in solvent. Solvent can become trapped in the 
assembly and will be difficult to remove. 


Pay particular attention to the porting in the valve body. Flush valve 
body with clean solvent and use compressed air to dry. 


Inspect each spool (Item 18) for scratches and damage. Scoring on 
the spool may also indicate damage to the ported guides (Item 24). If 
damage is evident, replace with new parts. Check fit of spools in 
ported guides. The spools must fit snugly with no sticking. A stuck 
spool can cause unintentional operation of a hydraulic circuit. 
Excessive play or sticking means that the spool and its ported guide 
must be replaced. 
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Check surface of each plunger (Item 17) and guide (Item 12) for wear 
and damage. Check fit of plunger in guide to make sure no sticking 
occurs. Like the spools, a stuck plunger can cause unintentional 
operation of a hydraulic circuit. 


Inspect each spool cavity in the valve body for scratches. 


Check condition of lever assembly (Item 1), cam (Item 3), pivot pin 
(Item 8), springs (Item 19), and flange (Item 9). Replace as necessary. 


Replace O-rings and seals as necessary. Lubricate O-rings and seals 
with clean hydraulic oil before installing them. 


Assembly, Frame Tilt Control Valve 





ds 


If ported guides (Item 24) were removed, install new O-rings and apply 
non-permanent thread sealant sparingly to bottom threads (nearest 
the hex end of guide). Do not use too much sealant as the hydraulic 
system may become contaminated. Lubricate O-rings (Items 22 & 23) 
with clean hydraulic oil and install ported guides in valve body 

(Item 20). Torque guides to 240-260 in-lbs. 


Install springs (Item 19). Lubricate spool assemblies (Item 18) with 
clean hydraulic oil and install. 


Lubricate O-rings (Item 13) and plungers (Item 17) with clean hydraulic 
oil. Insert plungers into guides (Item 12) with circlip (Item 16) on spool- 
side of guide. Install guide assemblies (Item 10). 


Position flange (Item 9) on valve body as previously noted. Secure 
flange with four (4) washers (Item 6) and capscrews (Item 5). 


If rubber boot (Item 2) was previously removed, install boot on lever 
assembly, taking care not to damage boot on pin located near bottom 
of lever assembly (Item 1). Install new plastic cable tie around top of 
boot to help prevent water from entering between lever assembly shaft 
and boot. Place cam (Item 3) on lever assembly and install roll pin 
(Item 4). 


Lubricate cam (Item 3) and pivot pin (Item 8) with grease. Position 
lever/boot/cam assembly (Items 1—4) in flange with pin on lever aligned 
with notch in flange. Install pivot pin and secure with circlips (Item 7). 


Move lever fully left and right. Make sure plungers (Item 17) do not 
stick down. If sticking occurs, the valve must be disassembled and the 
problem corrected. 


Slip rubber boot into position over flange. 


Install fittings and plugs at previously noted positions. Torque plugs 
(Item 21) and fittings (Item 25) to 300-340 in-lbs. Cap all open ports 
and fittings. 
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Frame Tilt Cylinder 


Description 







Frame Tilt 
_. Cylinder 
\ 














(Ref. Fig. 7-5) The frame tilt cylinder is located near the front of the 
machine, on the right side. The cylinder is mounted vertically with the base 
end secured to the frame and the rod end mounted to the front axle. 


With the engine running, moving the frame tilt control valve handle (see 
page 7-3) to the right causes the cylinder to retract and the frame tilts to 
the right. Moving the tilt control handle to the left causes the cylinder to 

extend and the frame will tilt to the left. 


There are conditions during normal machine operation when the frame tilt 
cylinder cannot be actuated. See “Rear Oscillation Lock System” on 
page 7-18 for further information. 
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Removal 


Frame Tilt Cylinder 
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# Description # Description 
1 Grease Fitting Cover 11 Lock Pin 
2 Grease Fitting 12 Lockwasher 
3 Frame Tilt Cylinder 13 Lower Pivot Pin 
4 Capscrew 14 Capscrew 
5 Mounting Block 15 Upper Pivot Pin 
6 Lockwasher 16 Capscrew 
7 Nut 17 Lockwasher 
8 Shim 18 Nut 
9 Hydraulic Hose 19 Lower Cylinder Bushing 
10 Mounting Block w/Lock Pin Hole 




















Fig. 7-6: Frame Tilt Cylinder Installation 
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Frame Tilt Cylinder 


Frame Tilt and Oscillation 


(Ref. Fig. 7-6) The following procedures are required to remove the frame 
tilt cylinder. 


1. 
2. 


10. 


11 


Follow preparation procedures as outlined in Section 3. 


Place blocks between frame and top of front axle. These will hold the 
frame in place when the cylinder is removed. 


Tag and disconnect two (2) hydraulic hoses (Item 9) at frame tilt 
cylinder (Item 3). Cap hoses and fittings. 


See warning and procedures on page 7-16 for releasing hydraulic 
pressure in cylinder. 


Remove nut (Item 18), lockwasher (Item 17), and capscrew (Item 16) 
securing cylinder upper pivot pin (Item 15) to frame. 


Remove capscrew (Item 14), lockwasher (Item 12), and lock pin 
(Item 11) securing cylinder lower pivot pin (Item 13). 


Place a sling around the cylinder and attach the sling to suitable lifting 
equipment. Make sure sling and lifting equipment have sufficient 
capacity. The frame tilt cylinder weighs approximately 200 pounds. 
Using the lifting equipment, support the weight of the cylinder. 


Remove upper pivot pin. 


Remove lower pivot pin and shims (Item 8) (early production models 
only). 


Move cylinder out and up from the machine. 


. For models with the cylinder illustrated in View B, remove lower 


bushing (Item 19) from front axle using bushing driver and hammer or 
press. Inspect and, if damaged, discard bushing. 


(Ref. Fig. 7-6) The following procedures are required to install the frame tilt 
cylinder. 


a 


Prior to installation, lubricate upper and lower pivot pins with a light 
coating of grease. 


For models with the cylinder illustrated in View B, install new lower 
bushing (Item 19) on front axle. Install bushing so that it is centered in 
axle boss. 


Using suitable lifting equipment, position upper cylinder pivot at frame 
pivot. Install upper pivot pin so hole in pin is aligned with hole in frame 
boss. Secure upper pivot pin with capscrew (Item 16), lockwasher 
(Item 17), and nut (Item 18). Torque nut to 180 in-lbs. 


If necessary (models with the cylinder illustrated in View A), install 
mounting blocks on front axle as follows: 


a. Install mounting block (Item 5) to front of axle with two (2) 
capscrews (Item 4), lockwashers (Item 6) and nuts (Item 7). Torque 
nuts to 150 ft-lbs. 
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11. 
12. 


b. Install mounting block (with lock pin hole) (Item 10) to rear of axle 
with two (2) capscrews (Item 4), lockwashers (Item 6), and nuts 
(Item 7). Make sure the lock pin hole is to the rear of the machine. 
Torque nut to 150 ft-lbs. 


Position lower cylinder pivot on axle to install lower pivot pin. Install 
lower pivot pin (Item 13) and shims (Item 8) (early production models 
only). 


Secure pin with lock pin (Item 11), lockwasher (Item 12), and capscrew 
(Item 14). Torque capscrew to 55 ft-lbs. 


Attach hydraulic hoses (Item 9) to fittings on cylinder. Torque hose 
swivel nuts to 235-265 in-lbs. 


If necessary, install grease fittings (Item 2) and grease fitting covers 
(Item 1) as shown in Fig. 7-6. Torque grease fitting 1.5—3 turns past 
finger tight. 


Lubricate upper and lower pivots with grease. 


. Start engine and cycle frame tilt fully left and right several times to 


purge air from hydraulic system. Lower boom and shut off engine. 
Inspect for hydraulic leaks and repair as necessary. 


Check oil level in hydraulic reservoir. Add oil as necessary. See “Filling 
Hydraulic Reservoir” in Section 5 for procedures. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Frame Tilt and Oscillation 


Overhaul 


Frame Tilt Cylinder 
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6K-37 S/N 101-144 
12 844C-42 S/N 101-164 
8K-42 S/N 101-125 
PRY 
0 
O 
Q 
13 * 
644B-37 S/N 171- 8K-42 S/N 126- | 
644B-42 S/N 101- 1044C-42 S/N 101- 
6K-37 S/N 145- 1044C-54 S/N 101- ¥ 
6K-42 S/N 101- 10K-42 S/N 101- . 
844C-42 S/N 165- 10K-54 S/N 101- 
# Description # Description 
1 Bushing 8 Stroke Limiter 
2 Barrel 9 Piston 
3 Counterbalance Valve Cartridge 10 Rod Nut 
4 O-Ring Plug 11 Rod 
5 Orifice 12 Head 
6 Fitting, O-Ring 13 Capscrew 
7 Swivel Fitting 
Fig. 7-7: Frame Tilt Cylinder (Exploded View) 
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Disassembly, Frame Tilt Cylinder 





(Ref. Fig. 7-7) The following steps are required to disassemble the frame 
tilt cylinder. 


1 


Mount or support cylinder vertically, with rod end down. Hydraulic oil in 
cylinder will drain out during disassembly. Place a suitable pan or tray 
under the cylinder. 


See warning and procedures on page 7-16 for counterbalance valve 
(Item 3) removal. 


Slowly extend and retract cylinder by hand to remove most of the 
hydraulic oil. 


Remove eight (8) capscrews (Item 13) securing head (Item 12) to 
barrel (Item 2). 


Pull rod (Item 11) out to help remove head. Support rod and head 
during removal to prevent damage. Do not wiggle rod or head back and 
forth to remove; this may damage the components. 


Remove rod nut (Item 10), piston (Item 9), stroke limiter (Item 8), and 
head from rod. 


Remove two (2) O-ring plugs (Item 4). 
Remove fittings (Items 6 & 7). 


Note: Swivel fittings are not used with the latest production models 
(e.g. 644B-37 (S/N 591, 667—) and 644B-42 (S/N 208-)). 


Using a large, flat bladed screw driver, remove two (2) orifices (Item 5). 


. If the bushings need to be replaced, see “Bushing Replacement” 


below. 


Cleaning and Inspection, Frame Tilt Cylinder 





Bushing Replacement 


1; 


Remove all O-rings, wear rings, and backup rings from cylinder 
components and discard. 


Thoroughly wash components in solvent and dry with compressed air. 


Inspect inner surface of barrel, outer surface of piston, and length of 
the rod for scratches and scoring. If barrel, piston, or rod is damaged, it 
must be replaced. 


Check condition of threads on rod, nut, and capscrews. Replace as 
necessary. Do not attempt to repair damaged threads. 


Fig. 7-7 shows both types of rod end configurations and bushing 
locations. Remove pivot bushings (Item 1) using a bushing driver and 
hammer or press. Drive one bushing all the way through to remove 
other bushing. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Assembly, Frame Tilt Cylinder 





ue 


9. 
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Install new bushings so they are flush with outer edge boss to 0.02" 
below. For machines with lower (rod end) pivot bushing installed in 
front axle: Install bushing so that it is centered in axle boss. 


(Ref. Fig. 7-7) Install two (2) orifices (Item 5) using a large, flat bladed 
screw driver. 


Install two (2) O-ring plugs (Item 4) and torque to 125-145 in-lbs. 


Lubricate new O-ring with hydraulic oil and install inside piston (seals 
rod to piston). 


Lubricate new O-ring, backup ring, seals, and wear rings with hydraulic 
oil and install on head (Item 12). Using a seal driver, install new wiper 
seal in head. Lubricate wiper seal with hydraulic oil. 


Slide head (Item 12), stroke limiter (Item 8) and piston (Item 9) onto 
rod (Item 11). Lubricate threads on rod with hydraulic oil and install rod 
nut (Item 10). Torque rod nut to 850 ft-lbs. 


Lubricate new seal and wear rings with hydraulic oil and install on 
piston. 


(Ref. Fig. 7-7) Lubricate threads on capscrews (Item 13) with hydraulic 
oil. Coat inside of barrel (Item 2) with hydraulic oil. Carefully insert rod 
and head into barrel. Do not damage seals during assembly. Install 
and snug capscrews (Item 13). Do not torque capscrews (instructions 
follow). 
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Fig. 7-8: Head Capscrew Torque Sequence 


Following sequence shown in Fig. 7-8, torque capscrews to an initial 
value of 30 ft-lbs. Follow sequence again and torque capscrews to a 
final value of 65 ft-lbs. 


Install two (2) O-ring fittings (Item 6) and torque to 46—50 ft-lbs. 


10. Install two (2) swivel fittings (Item 7) and torque nuts to 235-265 in-lbs. 
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Note: Swivel fittings are not used with the latest production models (e.g. 
644B-37 (S/N 591, 667~) and 644B-42 (S/N 208~)). 


11. Install counterbalance valve cartridges. See below. 


Counterbalance Valve Cartridge 


Counterbalance Valve 
Cartridge 





Manifold Block 


Counterbalance Valve 
Cartridge 
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Fig. 7-9: Counterbalance Valve Cartridges, Frame Tilt Cylinder 


WARNING: The counterbalance valve cartridges trap hydraulic pressure 
A in the frame tilt cylinder. Wear proper eye and hand protection 
when removing counterbalance valve cartridges. Hydraulic 
fluid under pressure can be injected under skin or into eyes, 
resulting in serious personal injury or death. 


The following procedures refer to Fig. 7-9. 


Releasing Pressure in Cylinder 





1. Place socket wrench over a counterbalance valve cartridge. Wrap a 
clean shop rag around the socket to cover the area of the 
counterbalance valve cartridge. 


2. Carefully and slowly, turn cartridge out of manifold block to release 
pressure in cylinder. Repeat for other cartridge to release pressure 
from other end of cylinder. 


3. After pressure has been released, tighten cartridges. If cartridges will 
not be removed, then torque counterbalance valve cartridges to 
30-35 ft-lbs. 


Removal and Service, Counterbalance Valve 





1. Remove both cartridges and cap ports in manifold block. Inspect 
cartridge O-rings for condition and replace as necessary. 


2. Do not disassemble the cartridge. Service to a counterbalance valve 
cartridge is limited to installing a new O-ring and replacing the entire 
cartridge. 
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Installation, Counterbalance Valve 





1. Lubricate O-rings with clean hydraulic oil. 
2. Install each cartridge in manifold block and torque to 30—35 ft-lbs. 


Frame Level Indicator 


Description 
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Fig. 7-10: Frame Level Indicator 


(Ref. Fig. 7-10) The Frame Level Indicator shows the lateral (side-to-side) 
angle of the frame relative to level ground. Indicator range is from 0°to 10° 
left or right, in increments of one degree. When the ball is centered (0°, 
the machine is laterally level. The frame tilt feature may be used to correct 
machine angles up to 12.5° to the left or right. See “Frame Tilt Control 
Valve” on page 7-3. 


Adjustment 





Fig. 7-11: Leveling the Frame 
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1. (Ref. Fig. 7-11) Park the machine on a firm, level surface. Place a 
carpenter's level across the frame rails. 


2. Loosen screws securing frame level indicator to its mounting bracket. 
Start the engine and adjust frame tilt so the carpenter’s level shows the 
frame is level. 


3. Adjust frame level indicator so ball is centered over 0° mark. Tighten 
indicator screws. 


Rear Oscillation Lock System 


General Description, Models with Control Manifold Hydraulics 


6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

8K-42 (S/N 101-220) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 

644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

844C-42 (S/N 101-621) 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 
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The Rear Oscillation Lock System provides safety and stability by 
preventing the frame from rotating on the rear axle. 


The rear oscillation lock will be operational when any or all of the following 
conditions apply: 

« When the boom angle exceeds 40°. 

« When the service brakes are applied. 

* If a system component fails. 


When the boom angle is above 40°, the following conditions apply: 


¢ Rear axle cylinder locks, preventing the frame from rotating on the rear 
axle. 


¢ Transmission is inoperative. 
« Frame tilt function is disengaged. 
* REAR OSC LOCK light in the instrument cluster illuminates. 
¢ When the frame tilt function is disengaged, it CANNOT be overridden 
by the operator unless the boom angle is below 40°. 
When the service brakes are applied, the following conditions apply: 


¢ Rear axle cylinder locks, preventing the frame from rotating on the rear 
axle. 


¢ The rear oscillation lock cylinder can be unlocked by the frame tilt func- 
tion when the boom is below 40°. 
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Theory of Operation and Circuit Logic 
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Fig. 7-12: Rear Oscillation Lock Component Locations 


(Reference Fig. 7-12 and Section 4, “Reference Diagrams”) Major 
components of the rear oscillation lock system are: 


1. 
2. 


Boom Elevation Proximity Switch (S1) — senses boom position. 


Proximity Switch Relay (R1) — receives signal from the proximity 
switch ($1). 


Electronic Control Unit (ECU) (Transmission) — controls transmission 
directional and gearshift functions. 


Service Brake Pressure Switch (S2) — senses pressure in service 
brake circuit (brakes applied). 


Service Brake Relay (R2) — receives signal from the service brake 
pressure switch (S2). 


Solenoid Valve (V1) — mounted on oscillation control block at the rear 
oscillation lock cylinder. This component locks/unlocks the cylinder. 
See “Oscillation Control Block” on page 7-31. 


Frame Tilt Lockout Solenoid Valve (V2) — enables/disables frame tilt 
functions. 


Frame Tilt Override Switch (S3) — senses pilot pressure directed to 
the frame tilt valve section. Directs power to solenoid valve (V1), which 
unlocks the rear oscillation lock cylinder. 


REAR OSC LOCK Light Relay (R3) — receives signal from the 
proximity switch relay (R1). 
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Boom Positioned Above 40° 





R1 = Proximity Switch Relay S1 = Proximity Switch 
R2 = Service Brake Relay S2 = Service Brake Pressure Switch 
R3 = Oscillation Lock Warning Light Relay S3 = Frame Tilt Override Pressure Switch 


V1 = Stabilizer Block Solenoid Valve 
V2 = Frame Tilt Lockout Solenoid Valve 
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Fig. 7-13: Circuit Operation Above 40° 


(Ref. Fig. 7-13) The following describes the rear axle stabilizer circuit logic 
when the boom is positioned above 40° elevation. 


1; 
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When the boom is above 40°, the proximity switch (S1) is not sensing 
the outer boom. Therefore, the proximity switch opens. 


When the proximity switch is open, the proximity switch relay (R1) is 
not energized and power is directed to the transmission Electronic 
Control Unit (ECU). The ECU signals the transmission to drop 
pressure to the forward and reverse clutches, placing the transmission 
in a neutral position. 


Since (R1) is not energized, no power is directed through the service 
brake relay (R2) and on to the solenoid valve (V1) on the stabilizer 
block. Therefore, the stabilizing cylinder assumes a locked position. 
See “Oscillation Control Block” on page 7-31 for more information. 


Also, there is no power directed from relay (R1) to the frame tilt lockout 
solenoid valve (V2). Therefore, pilot pressure at the frame tilt control 
valve spool is directed to the tank and there is no spool movement or 
frame tilt function. 


With relay (R1) not energized, no power is relayed to the rear 
oscillation lock warning light relay (R3). Therefore, the indicator light on 
the dash panel maintains a path to ground and the light in the 
instrument cluster illuminates, indicating oscillation lock engagement. 
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Boom Positioned Below 40° 





R1 = Proximity Switch Relay S1 = Proximity Switch 
R2 = Service Brake Relay S2 = Service Brake Pressure Switch 
R3 = Oscillation Lock Warning Light Relay S3 = Frame Tilt Override Pressure Switch 


V1 = Stabilizer Block Solenoid Valve 
V2 = Frame Tilt Lockout Solenoid Valve 
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Fig. 7-14: Circuit Operation Below 40° 


(Ref. Fig. 7-14) The following describes the rear axle stabilizer circuit logic 
when the boom is positioned below 40° elevation. 


1. When the boom is below 40°, the proximity switch (S1) is sensing the 
outer boom. Therefore, the proximity switch closes. See “Boom 
Elevation Proximity Switch” on page 7-43 for more information. 


2. Aclosed proximity switch energizes the proximity switch relay (R1). 
Power is routed through relay (R2) and onto the solenoid valve (V1) on 
the stabilizer block. Power is no longer routed to the transmission 
(ECU). 


3. With solenoid valve (V1) energized, hydraulic fluid is allowed to flow 
freely to/from the rear oscillation lock cylinder. This allows the frame to 
pivot on the rear axle. See “Oscillation Control Block” on page 7-31 for 
more detailed information about the functions of control block 
components. 


4. Power is routed from relay (R1) to frame tilt lockout solenoid valve (V2). 
The solenoid valve energizes and allows hydraulic pilot pressure to the 
routed to the frame tilt control valve spool. The frame may then be 
tilted. 
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5. When the proximity switch (S1) energizes the proximity switch relay 


(R1), power is also directed from relay (R1) to the rear oscillation lock 
warning light relay (R3). When the warning light relay is energized, the 
path to ground for the warning light is interrupted and the oscillation 
lock warning light goes out. 


Boom Positioned Below 40° With the Service Brake Applied 
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R1 = Proximity Switch Relay S1 = Proximity Switch 
R2 = Service Brake Relay S2 = Service Brake Pressure Switch 
R3 = Oscillation Lock Warning Light Relay S3 = Frame Tilt Override Pressure Switch 


V1 = Stabilizer Block Solenoid Valve 
V2 = Frame Tilt Lockout Solenoid Valve 
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Fig. 7-15: Circuit Operation Below 40° with Service Brake Applied 


(Ref. Fig. 7-15) The following describes the rear axle stabilizer circuit logic 
when the boom is positioned below 40° elevation with the service brake 
applied. 


ls 


When the boom is below 40°, the proximity switch (S1) is sensing the 
outer boom. Therefore, the proximity switch is closed. See “Boom 
Elevation Proximity Switch” on page 7-43 for more information. 


A closed proximity switch (S1) energizes the proximity switch relay 
(R1) and power is routed through relay (R2) and onto the solenoid 
valve (V1) on the stabilizer block. Power is no longer routed to the 
transmission (ECU): 


Power is routed from relay (R1) to frame tilt lockout solenoid valve (V2). 
The solenoid valve energizes and allows hydraulic pilot pressure to the 
routed to the frame tilt valve section spool. The frame may then be 
tilted. 
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When the proximity switch (S1) energizes the proximity switch relay 
(R1), power is also directed from relay (R1) to the rear oscillation lock 
warning light relay (R3). When the warning light relay is energized, the 
path to ground for the warning light is interrupted and the oscillation 
lock warning light goes out. 


As the service brake is applied, the normally open service brake 
pressure switch (S2) closes. Power is directed to the service brake 
pressure switch relay (R2), energizing it. This breaks the power 
directed to the solenoid valve (V1) and locks the rear axle cylinder. 


Even though the boom is below 40°, when the service brake is applied 
so there is no power to the solenoid valve at the stabilizer block and the 
stabilizing cylinder is locked, it is still possible to frame tilt. 


Power is still supplied to the frame tilt lockout solenoid valve (V2) and 
the frame tilt override pressure switch (S3). When the frame tilt 
controller is activated (in the operator's compartment), it directs pilot 
pressure to the frame tilt valve section. The frame tilt override pressure 
switch (S3) senses this pressure from the controller and closes. This 
directs power to the solenoid valve (V1) on the stabilizer block which 
unlocks the rear oscillation lock cylinder. This enables the main frame 
to be tilted with the boom below 40° and with the service brake applied. 


Testing Rear Oscillation Lock Circuit 


Use Table 7-1 for testing the rear oscillation lock circuit. 




































































Table 7-1: Rear Oscillation Lock Circuit Test Matrix 
$2 33 V2 REAR 
SI SERVICE FRAMETILT Ri R2 R3 M FRAMETILT ose. 
OPERATING PROXIMITY BRAKE OVERRIDE RELAY #1 RELAY #2 RELAY #3 STABILIZER LOCKOUT LOCKED 
PARAMETERS SWITCH SWITCH SWITCH PIN#86 PIN#86 PIN#86 SOLENOID SOLENOID LIGHT (10) 
Boom below 40° Closed Open Open 12 Volts 0 Volts 12 Volts Energized Energized Off 
Service brake released Unlocked) Frame tilt allowed 
Boom below 40° Closed Closed Open 12 Volts 12 Volts 12 Volts De-energized De-energized Off 
Service brake applied Locked) Frame tilt allowed 
Boom above 40° Closed Closed Closed 12 Volts 12 Volts 12 Volts Energized Energized while Off 
Service brake applied Unlocked) frame tilting 
Operating frame tilt 
Boom above 40° Open Open Open 0 Volts 0 Volts 0 Volts De-energized De-energized On 
Service brake released Locked) Frame tilt disabled 
Boom above 40° Open Closed Open 0 Volts 12 Volts 0 Volts De-energized De-energized On 
Service brake applied Locked) Frame tilt disabled 
Boom above 40° Open Depends on Open 0 Volts Depends on 0 Volts De-energized De-energized On 
(Attempting to frame tilt) brake brake Locked) Frame tile disabled 
position position 
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Rear Oscillation Lock Cylinder 


Description 






Rear Oscillation 
Lock Cylinder 




















Rear Oscillation 
Lock Control Block 
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Fig. 7-16: Rear Oscillation Lock Cylinder 


(Ref. Fig. 7-16) The rear oscillation lock cylinder is located near the rear of 
the machine, on the left side. The cylinder is mounted vertically with the 
base end secured to the frame and the rod end mounted to the rear axle. 


The oscillation control block is mounted to the inboard side of the cylinder 
and controls hydraulic flow to and from the cylinder. When hydraulic fluid is 
trapped in the cylinder the frame is prevented from rotating around the rear 
axle. 


The rear oscillation lock cylinder and the oscillation control block are 
components of the rear oscillation lock system. See “Rear Oscillation Lock 
System” on page 7-18 for more information. 


7-24 Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Removal 


644B-37 (S/N 101-170) 
6K-37 (S/N 101-144) 
844C-42 (S/N 101-164) 
8Kk-42 (S/N 101-125) 


644B-37 (S/N 171-) 
6K-37 (S/N 145-) 
644B-42 (S/N 101-) 
6K-42 (S/N 101-) 
844C-42 (S/N 165-) 
8K-42 (S/N 126-) 
1044C-42 (S/N 101-) 
10K-42 (S/N 101-) 
1044C-54 (S/N 101-) 
10K-54 (S/N 101-) 


Frame Tilt and Oscillation 
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View B 8 
# Description # Description 

1 Nut 12 Mounting Base 

2 Lockwasher 13 Grease Fitting 

3 Upper Pivot Pin 14 Grease Fitting Cover 

4 Capscrew 15 Rear Carriage Tilt Cylinder 
5 #6 Hydraulic Hose 16 Check Valve 

6 #8 Hydraulic Hose 17 Wiring Harness 

7 Capscrew 18 Grease Fitting Cover 

8 Lock Pin 19 Grease Fitting 

9 Lower Pivot Pin 20 Bushing 

10 Lockwasher 21 Pressure Reducing Valve 
11 Nut 

















Fig. 7-17: Rear Oscillation Lock Cylinder Installation 
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Frame Tilt and Oscillation 


Installation 


Rear Oscillation Lock 
Cylinder 
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(Ref. Fig. 7-17) The following steps are required to remove the rear 
oscillation lock cylinder: 


1. 
2. 


5. 


Follow preparation procedures as outlined in Section 3. 


Place blocks between frame and top of rear axle. These will hold the 
frame in place when the cylinder is removed. 


Install brake pressure diagnostic port test gauge onto brake diagnostic 
port. 


While watching test gauge, press brake pedal numerous times until 
pressure gauge reads 0 psi. Remove test gauge from diagnostic port. 


Place a suitable drip pan under rear oscillation lock cylinder. 


WARNING: Residual hydraulic pressure may be trapped in rear oscillation 


10. 


11. 


12 


lock cylinder. Wear proper eye and hand protection when 
releasing pressure from cylinder. Hydraulic fluid under 
pressure can be injected under skin or into eyes, resulting in 
serious personal injury or death. 


Slowly loosen each check valve (Item 16) on control block (labeled 3.1 
and 3.2) to allow residual pressure to escape. After pressure has been 
released, torque check valves to 50 ft-lbs. 


Tag and disconnect three (3) hydraulic hoses (Items 5 and 6) at 
oscillation control block. Cap hoses and fittings. 


For models with control manifold hydraulics, disconnect wiring harness 
electrical connection (Item 17) at oscillation control block. 


Remove nut (Item 1), lockwasher (Item 2), and capscrew (Item 4) 
securing cylinder upper pivot pin (Item 3) to frame. 


Remove capscrew (Item 4), lockwasher (Item 2), and lock pin (Item 8) 
securing cylinder lower pivot pin (Item 9). 


Place a sling around cylinder (Item 15) and attach sling to suitable 
lifting equipment. Make sure sling and lifting equipment have sufficient 
capacity. The rear oscillation lock cylinder weighs approximately 200 
pounds. Using lifting equipment, support weight of cylinder. 


. Remove upper and lower pivot pins (Items 3 and 9). Move cylinder out 


and up from machine. 


(Ref. Fig. 7-17) The following steps are required to install the rear 
oscillation lock cylinder: 


ds 


Prior to installation, lubricate upper and lower pivot pins with a light 
coating of grease. 


Using suitable lifting equipment, position upper cylinder pivot at frame 
pivot. Install upper pivot pin (Item 3) so hole in pin is aligned with hole 
in frame boss. Secure upper pivot pin with capscrew (Item 4), 
lockwasher (Item 2), and nut (Item 1). Torque nut to 180 in-lbs. 
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3. If necessary (models with a cylinder as illustrated in View A), install 
mounting base (Item 12) with four (4) each capscrews (Item 7), 
lockwashers (Item 10), and nuts (Item 11). Torque nuts to 280 ft-lbs. 


4. lf necessary (models with a cylinder as illustrated in View A), install 
bushing (Item 20) in rear axle boss. Install bushing so that it is 
centered in axle boss 


5. Position lower cylinder pivot on axle and install lower pivot pin. Secure 
pin with lock pin (Item 8), lockwasher (Item 2), and capscrew (Item 4). 
Torque capscrew to 55 ft-lbs. 


6. Attach hydraulic hoses to fittings on oscillation control block. Torque 
nut on #8 hose (Item 6) to 44—48 ft-lbs. Torque nuts on #6 hoses 
(Item 5) to 235-265 in-lbs (20-22 ft-lbs). 


7. For models with a cylinder as illustrated in View A, connect electrical 
lead from wiring harness (Item 17) at oscillation control block. 


8. If necessary, install grease fittings (Items 13 and 19) and grease fitting 
covers (Items 14 and 18). Torque grease fittings 1.5—3 turns past finger 
tight. Lubricate upper and lower pivots with grease. 


9. Start engine and cycle frame tilt fully left and right several times to 
purge air from hydraulic system. Lower boom and shut off engine. 


10. Inspect for hydraulic leaks and repair as necessary. 


11. Check oil level in hydraulic reservoir and add as necessary. See “Filling 
Hydraulic Reservoir” in Section 5 for procedures. 
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Overhaul 


Rear Oscillation Lock 
Cylinder 





644B-37 S/N 101-170 


9 6K-37 S/N 101-144 


844C-42 S/N 101-164 
8K-42 S/N 101-125 


O-: 





644B-37 S/N 171- 
644B-42 S/N 101- 
6K-37 S/N 145— 


8K-42 


S/N 126- 


1044C-42 S/N 101- 
1044C-54 S/N 101- 


K1028 














6K-42 S/N 101- 10K-42 S/N 101- 
844C-42 S/N 165- 10K-54 S/N 101- 
# Description # Description 
1 Bushing 5 Stroke Limiter 
2 Barrel 6 Rod 
3 Rod Nut 7 Capscrew 
4 Piston 8 Head 














Fig. 7-18: Rear Oscillation Lock Cylinder (Exploded View) 
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Disassembly, Rear Oscillation Lock Cylinder 





(Ref. Fig. 7-18) Disassembly procedures for the rear oscillation lock 
cylinder are as follows: 


i 


Mount or support cylinder vertically, with rod end down. Hydraulic oil in 
cylinder will drain out during disassembly. Place a suitable pan or tray 
under cylinder. 


See warning and procedures on page 7-34 for removal of oscillation 
control block. 


Slowly extend and retract cylinder by hand to remove most of the 
hydraulic oil. 


Remove eight (8) capscrews (Item 7) securing head (Item 8) to barrel 
(Item 2). 


Pull rod (Item 6) out to help remove head. Support rod and head 
during removal to prevent damage. Do not wiggle the rod or head back 
and forth to remove; this may damage the components. 


Remove rod nut (Item 3), piston (Item 4), stroke limiter (Item 5), and 
head from rod. 


If the bushings need to be replaced, see “Bushing Replacement, Rear 
Oscillation Lock Cylinder” below. 


Cleaning and Inspection, Rear Oscillation Lock Cylinder 





13 


Remove all O-rings, wear rings, and backup rings from cylinder 
components and discard. 


Thoroughly wash components in solvent and dry with compressed air. 


Inspect inner surface of barrel, the outer surface of piston, and rod for 
scratches and scoring. If barrel, piston, or rod is damaged, the 
component must be replaced. 


Check condition of threads on rod, nut, and capscrews. Replace as 
necessary. Do not attempt to repair damaged threads. 


Bushing Replacement, Rear Oscillation Lock Cylinder 





dk 


Fig. 7-18 shows both types of rod end configurations and bushing 
locations. Remove pivot bushings (Item 1) using a bushing driver and 
hammer or press. Drive one bushing all the way through to remove 
other bushing. 


Install new bushings so they are flush with outer edge of boss to 0.02" 
below. For machines with lower (rod end) pivot bushing installed in rear 
axle: Install bushing so that it is centered in axle boss. 
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Assembly, Rear Oscillation Lock Cylinder 





hs 


Lubricate new O-ring with hydraulic oil and install inside piston (seals 
the rod to the piston). 


Lubricate new O-ring, backup ring, seals, and wear rings with hydraulic 
oil and install on head (Item 8). Using a seal driver, install new wiper 
seal in head. Lubricate wiper seal with hydraulic oil. 


(Ref. Fig. 7-18) Slide head (Item 8), stroke limiter (Item 5) and piston 
(Item 4) onto rod (Item 6). Lubricate threads on rod with hydraulic oil 
and install rod nut (Item 3). Torque rod nut to 950 ft-lbs. 


Lubricate new seal and wear rings with hydraulic oil and install on 
piston. 


Lubricate threads on capscrews (Item 7) with hydraulic oil. Coat inside 
of barrel (Item 2) with hydraulic oil. Carefully insert rod and head into 
barrel. Do not damage seals during assembly. Install and snug 
capscrews (Item 7). Do not torque capscrews (instructions follow). 





K1024 


Fig. 7-19: Head Capscrew Torque Sequence 


6. Following sequence shown in Fig. 7-19, torque head capscrews to an 


te 
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initial value of 30 ft-lbs. Follow sequence again and torque capscrews 
to a final value of 65 ft-lbs. 


Install oscillation control block. See page 7-35. 
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Oscillation Control Block 
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(Ref. Fig. 7-20) The oscillation control block assembly controls the function 
of the rear oscillation lock cylinder. 


Description 





Rear Oscillation 
Lock Control Block 
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Fig. 7-20: Oscillation Control Block 


When the oscillation lock system is in UNLOCK mode, the control block 
allows hydraulic fluid to freely pass into and out of the cylinder. 


When the oscillation lock system is in LOCK mode, the control block traps 
hydraulic fluid in both the rod-end and base-end of the cylinder. This 
hydraulic lock in the cylinder prevents the frame from rotating on the rear 
axle. 


(See Section 4, “Reference Diagrams” for more information.) 


Hydraulic ports on the block: 


SYS = System pressure from Pump 1 (front pump section). This fluid 
is routed to the cylinder. 


T = Tank port. Fluid from this port is routed back to the hydraulic 
reservoir. 


PIL = Pilot pressure port. This fluid actuates the pilot pistons, allow- 
ing free flow of fluid to/from the rear oscillation lock cylinder. 


The major components of the oscillation control block assembly are: 
1. Pressure reducing valve. 
2. Solenoid valve (V1). 


3. Two (2) check valves. These valves are labeled 3.1 and 3.2 on the 
block body. 


4. Two (2) pilot pistons. 
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The functions of these components depend upon the mode of the 
oscillation lock system: LOCKED or UNLOCKED. 


During LOCKED mode: 


q, 


No electrical power is supplied to solenoid valve V1. Pilot pressure 
from port PIL does not reach the pilot pistons at check valves 3.1 and 
3.2. 


Check valves 3.1 and 3.2 keep hydraulic fluid trapped in the cylinder, 
locking the cylinder and preventing the frame from rotating on the rear 
axle. 


System pressure from port SYS is reduced to 150 psi at the pressure 
reducing valve. This fluid flows through an orifice and is then routed 
back to tank through port T. 


During UNLOCKED mode: 


1. 


Electrical power is supplied to solenoid valve V1. and pressure from 
port PIL is directed to each pilot piston. The pistons force open check 
valves 3.1 and 3.2. Fluid may then enter and escape the rear 
oscillation lock cylinder, permitting the frame to rotate on the rear axle. 


System pressure from port SYS is reduced to 150 psi at the pressure 
reducing valve. This fluid is available to the cylinder. Fluid from the 
cylinder, as well as excess from port SYS, is routed through an orifice 
and back to tank through port T. 
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7 
i 
Be <eii 

: S 
# Description # Description 
1 #6 Hydraulic Hose 6 Oscillation Control Block 
2 #8 Hydraulic Hose 7 O-Ring 
3  Capscrew 8 Rear Oscillation Lock Cylinder 
4 Lockwasher 9 Electrical Lead 
5 Check Valve Cartridge 10 Pressure Reducing Valve 








Fig. 7-21: Oscillation Control Block Installation 


Rear Oscillation Lock Cylinder Installed on Machine 





(Ref. Fig. 7-21) Use the following control block removal procedures when 
the rear oscillation lock cylinder is installed on the machine. For removal 
procedures when the cylinder has been removed, see page 7-34. 


1. 
2. 


Follow preparation procedures as outlined in Section 3. 


Place blocks between frame and top of rear axle. This will hold the 
frame in place when the control block is removed. 


Install brake pressure diagnostic port test gauge onto brake diagnostic 


port. 


While watching test gauge, press brake pedal numerous times until 
pressure gauge reads 0 psi. Remove test gauge from diagnostic port. 
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5. Place a suitable drip pan under rear oscillation lock cylinder. 


WARNING: Residual hydraulic pressure may be trapped in rear oscillation 
A lock cylinder. Wear proper eye and hand protection when 
releasing pressure from cylinder. Hydraulic fluid under 
pressure can be injected under skin or into eyes, resulting in 
serious personal injury or death. 


6. Slowly loosen each check valve cartridge (Item 5) on control block 
(labeled 3.1 and 3.2) to allow residual pressure to escape. After 
pressure has been released, tighten check valves. If control block 
(Item 6) will not be overhauled, torque check valves to 45—50 ft-lbs. 


7. For models with control manifold hydraulics, disconnect electrical 
connection (Item 9) at oscillation control block. 


8. Tag and disconnect three (3) hydraulic hoses (Items 1 and 2) from the 
fittings at the oscillation control block. Cap hoses and fittings. 


9. Remove three (3) capscrews (Item 3) and lockwashers (Item 4) 
securing control block to cylinder (Item 8). Remove control block. 


10. Plug ports in cylinder. 


Rear Oscillation Lock Cylinder Removed from Machine 





(Ref. Fig. 7-21) Use the following control block removal procedures when 
the rear oscillation lock cylinder is removed from the machine. For removal 
procedures when the cylinder is installed on the machine, see page 7-33. 


1. Support cylinder in a vice. Place a suitable pan or tray under cylinder. 


lock cylinder. Wear proper eye and hand protection when 
releasing pressure from cylinder. Hydraulic fluid under 
pressure Can be injected under skin or into eyes, resulting in 
serious personal injury or death. 


) WARNING: Residual hydraulic pressure may be trapped in rear oscillation 


2. Slowly loosen each check valve cartridge (Item 5) on control block 
(labeled 3.1 and 3.2) to allow residual pressure to escape. After 
pressure has been released, tighten check valves. If control block 
(Item 6) will not be overhauled, torque check valves to 45—50 ft-lbs. 


3. Remove three (3) capscrews (Item 3) and lockwashers (Item 4) 
securing control block to cylinder. Remove control block. 
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Rear Oscillation Lock Cylinder Installed on Machine 





(Ref. Fig. 7-21) Use the following control block installation procedures 
when the rear oscillation lock cylinder is installed on the machine. For 
installation procedures when the cylinder has been removed, see below. 


A 


Clean mating surfaces of rear oscillation lock cylinder and oscillation 
control block. 


Lubricate two (2) O-rings (Item 7) with hydraulic oil and install in control 
block. 


Position control block on cylinder and secure with three (3) capscrews 
(Item 3) and lockwashers (Item 4). Torque capscrews evenly to 80 
ft-lbs. 


Attach hydraulic hoses to fittings on oscillation control block (Item 6). 
Torque nut on #8 hose (Item 2) to 44—48 ft-lbs. Torque nuts on #6 
hoses (Item 1) to 235-265 in-lbs (20-22 ft-lbs). 


For models with control manifold hydraulics, connect electrical lead 
(Item 9) at control block. 


Start engine and tilt frame fully left and right several times to purge air 
from the hydraulic system. Shut off engine and check for leaks. 


Rear Oscillation Lock Cylinder Removed from Machine 





(Ref. Fig. 7-21) Use the following control block installation procedures 
when the rear oscillation lock cylinder is removed from the machine. For 
installation procedures when the cylinder is installed on the machine, see 
above. 


le 


Clean mating surfaces of rear oscillation lock cylinder and oscillation 
control block. 


Lubricate two (2) O-rings (Item 7) with hydraulic oil and install in control 
block. 


Position control block on cylinder and secure with three (3) capscrews 
(Item 3) and lockwashers (Item 4). Torque capscrews evenly to 80 
ft-lbs. 
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# Description # Description 
1 Plug, SAE #6 18 O-Ring 

2 Orifice Plug 19 Plug, SAE #4 

3 Check Valve 20 Plug, SAE #10 

4 Swivel Fitting 21 Check Valve Cartridge 
5 Elbow, Adjustable O-Ring 22 O-Ring 

6 Elbow w/ Orifice, O-Ring 23 O-Ring 

7 Orifice Plug 24 Backup Ring 

8 Plug, SAE #2 25 Pilot Piston 

9 Backup Ring 26 Backup Ring 

10 O-Ring 27 O-Ring 

11 Backup Ring 28 Pressure Reducing Valve Car- 
12 O-Ring tridge 

13 O-Ring 29 O-Ring 

14 Solenoid Valve 30 Backup Ring 

15 Solenoid Coil 31 O-Ring 

16 Nut 32 Backup Ring 

17 Block Body 33 O-Ring 











Fig. 7-22: Oscillation Control Block (Exploded View) 
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(Ref. Fig. 7-22) Follow the guidelines for cleanliness as stated in Section 5 


of this manual. The following procedures are for the disassembly, cleaning, 
and assembly of the oscillation control block. 


Disassembly, Oscillation Control Block 





Check Valve 1. Note position of hydraulic fittings (Items 4—6) installed in block body 
(Item 17) then remove fittings. Remove the check valve (Item 3) from 
the SYS port. The orifice plug (Item 7) is used on models with control 
manifold hydraulics and does not usually require removal. 


Note: Elbow (Item 4) is used on models with control manifold hydraulics only. 
Models with mid-inlet hydraulics use a hydraulic hose which connects 
directly to the check valve (Item 3). 


Pressure Reducing Cartridge 2. Remove pressure reducing cartridge (Item 28) and two (2) check valve 
cartridges (Item 21). 


Remove two (2) pilot pistons (Item 25). 


Solenoid Valve 4. For models with control manifold hydraulics, remove the nut (Item 16) 
and coil (Item 15) from the solenoid valve (Item 14). Remove the 
solenoid valve. 


5. Remove the two (2) SAE #6 plugs (Item 1), two (2) SAE #2 plugs 
(Items 8 and 34), SAE #4 plug (Item 19), and SAE #10 plug (Item 20). 
Note: Models with mid-inlet hydraulics do not have the SAE #2 plug (Item 8). 


6. Orifice plug (Item 2) does not usually require removal. It will be cleaned 
when the block body is flushed. 


Cleaning and Inspection, Oscillation Control Block 





1. Remove O-rings and backup rings from pressure reducing valve 
cartridge (Item 28), two (2) check valve cartridges (Item 21), and 
solenoid valve (Item 14). Clean these components with solvent and dry 
with compressed air. Inspect components for condition and 
cleanliness. 


2. Thoroughly flush block body (Item 17) with solvent and dry with 
compressed air. 


3. Clean remaining components (except solenoid coil) with solvent and 
dry with compressed air. 


4. Inspect orifice plugs (Items 2 and 7) for blockage and clean as 
necessary. 


Assembly, Oscillation Control Block 





1. If orifice plug (Item 2) was removed, install in block body (Item 17) so it 
is finger tight. Tighten orifice plug 2-3 turns past finger tight. 


2. Install two (2) SAE #6 plugs (Item 1). Torque plugs to 210-230 in-lbs. 
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3. Install two (2) SAE #2 plugs (Items 8 and 34). Torque plugs to 
30-40 in-lbs. 


Note: Models with mid-inlet hydraulics do not have the SAE #2 plug (Item 8). 
4. Install SAE #4 plug (Item 19). Torque plug to 125-145 in-lbs. 


5. Install SAE #10 plug (Item 20). Torque plug to 71-79 ft-lbs 
(850-950 in-lbs). 


6. Obtain new O-rings and backup rings for pressure reducing cartridge 
(Item 28), two (2) check valve cartridges (Item 21), two (2) pilot pistons 
(Item 25), and solenoid valve (Item 14). Lubricate all O-rings and 
backup rings with hydraulic oil before installing on components. 


7. Install large O-ring (Item 29) on pressure reducing valve cartridge 
(Item 28). 


8. Install backup ring (Item 30) and O-ring (Item 31) on cartridge so 
backup ring is behind O-ring as shown in Fig. 7-22. Note that backup 
ring and O-ring (Items 30 and 31) are slightly larger in diameter than 
Items 32 and 33. 


9. Install two (2) backup rings (Item 32) and O-ring (Item 33) on cartridge 
so O-ring is between backup rings as shown in Fig. 7-22. 


10. Lubricate all O-rings and backup rings on pressure reducing cartridge 
(Item 28). Install cartridge and torque to 270-300 in-lbs. 


11. For models with control manifold hydraulics, 
a. Install large O-ring (Item 13) on solenoid valve (Item 14). 


b. Install two (2) backup rings (Item 11) and O-ring (Item 12) on 
solenoid valve so O-ring is between backup rings as shown in 
Fig. 7-22. 


Note: The backup rings and O-ring (Items 11 and 12) are slightly larger in 
diameter than Items 9 and 10. 


c. Install two (2) backup rings (Item 9) and O-ring (Item 10) on 
solenoid valve so O-ring is between backup rings as shown in 
Fig. 7-22. 

d. Lubricate all O-rings and backup rings on solenoid valve (Item 14). 
Install solenoid valve and torque to 215-240 in-lbs. 


e. Install solenoid coil (Item 15) on solenoid valve so lettering is away 
from block body. Install nut (Item 16) and torque to 55-60 in-lbs. 


12. Install two (2) backup rings (Item 26) and O-ring (Item 27) on each pilot 
piston (Item 25) so O-ring is between backup rings. (Ref. Fig. 7-22). 


13. Lubricate backup rings and O-ring on each pilot piston (Item 25) and 
install pistons in block body. Tapered end of pistons must face out as 
shown in Fig. 7-22. 


14. Install large O-ring (Item 22), O-ring (Item 23), and backup ring 
(Item 24) on each check valve cartridge (Item 21). Follow assembly 
sequence shown in Fig. 7-22. 
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15. Lubricate O-rings and backup ring on each check valve cartridge 
(Item 21). Install cartridges and torque to 45—50 ft-lbs (540—600 in-lbs). 


Check Valve 16. Install check valve (Item 3) in SYS port and torque to 46—50 ft-lbs. 


17. For models with control manifold hydraulics, install swivel fitting 
(Item 4) on check valve (Item 3). Position fitting as previously noted 
and torque to 44—48 ft-lbs. 


18. Install adjustable fitting (Item 5) in T port. Position fitting as previously 
noted and torque to 300-340 in-lbs (25-29 ft-lbs). 


19. If orifice plug (Item 7) was removed (models with control manifold 
hydraulics), install it in the elbow (Item 6) so it is finger tight. Then 
tighten it 2-3 turns past finger tight. Install the elbow in the PIL port 
and torque to 300-340 in-lbs (25-29 ft-lbs). 


20. Two (2) O-rings (Item 18) are installed when control block is installed 
on rear oscillation lock cylinder. See “Installation” on page 7-35. 


Frame Tilt Lockout Valve 


Description 





ao % 
Fig. 7-23: Frame Tilt Lockout Valve 


The frame tilt lockout valve is located on the valve plate, near the middle of 
the machine. The valve enables/disables frame tilt functions and is a 
component of the rear oscillation lock system on early production models 
only. See page 7-18 for further information concerning the operation of the 
valve. 
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# Description # Description 
1 Electrical Leads 7 Mounting Bracket 

2 Capscrew 8 Lockwasher 

3 Frame Tilt Lockout Valve 9 Nut 

4 Capscrew 10 Valve Plate 

5 Lockwasher 11 Hydraulic Hose 

6 Flatwasher 12 Connector 





Fig. 7-24: Frame Tilt Lockout Valve Installation 


(Ref. Fig. 7-24) The following procedure describes removal of the frame tilt 


lockout valve. 


1. Follow preparation procedures as outlined in Section 3. 


2. Tag and disconnect two (2) hydraulic hoses (Item 11) from connectors 
(Item 12) at frame tilt lockout valve (Item 3). Cap fittings and hoses. 


Disconnect electrical leads (Item 1). 


Remove two (2) capscrews (Item 4), lockwashers (Item 5), and 
flatwashers (Item 6) securing mounting bracket (Item 7) to valve plate 


(Item 10). Remove mounting bracket with lockout valve. 


5. Remove two (2) capscrews (Item 2), lockwashers (Item 8), and nuts 
(Item 9) securing lockout valve to mounting bracket. Separate valve 


and bracket. 
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Installation 


Frame Tilt Lockout Valve (Ref. Fig. 7-24) The following procedure describes installation of the frame 
tilt lockout valve. 


1. Position frame tilt lockout valve (Item 3) on mounting bracket (Item 7) 
and secure with two (2) capscrews (Item 2), lockwashers (Item 8), and 
nuts (Item 9). Torque nuts to 50 in-lbs. 


2. Position mounting bracket on valve plate. Secure with two (2) 
flatwashers (Item 6), lockwashers (Item 5), and capscrews (Item 4). 
Torque capscrews to 156 in-lbs. 


Connect electrical leads (Item 1). 


Connect two (2) hydraulic hoses (Item 11) to connectors (Item 12). 
Torque nuts to 130-150 in-lbs. 


Overhaul 


Frame Tilt Lockout Valve 

















# Description # Description 
1 Solenoid Coil 8 O-Ring Fittings 

2 Nut 9 Valve Body 

3 Solenoid Valve 10 Backup Ring 

4 O-Ring 11 O-Ring 

5 Backup Ring 12 Shuttle Valve 

6 O-Ring 13 Plug, O-Ring 

7 Frame Tilt Override Press. Switch 

















Fig. 7-25: Frame Tilt Lockout Valve (Exploded View) 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 7-41 


Frame Tilt and Oscillation 


(Ref. Fig. 7-25) Follow the guidelines for cleanliness as stated in Section 5 
of this manual. The following procedures are for the disassembly, cleaning, 
and assembly of the frame tilt lockout valve. 


Disassembly, Frame Tilt Lockout Valve 





ds 


Frame Tilt Override Press. Switch 2. 
Solenoid Valve 3. 
4. 


Remove two (2) fittings (Item 8) from valve body (Item 9). 


Remove frame tilt override pressure switch (Item 7). Place wrench on 
hex fitting at base of switch. Do not apply torque to body of switch. 


Remove nut (Item 2) and solenoid coil (Item 1) from solenoid valve 
(Item 3). Remove solenoid valve. 


Remove plug (Item 13) and shuttle valve (Item 12). 


Cleaning and Inspection, Frame Tilt Lockout Valve 





1. 


Remove O-rings and backup rings from solenoid valve (Item 3) and 
shuttle valve (Item 12). Clean these components with solvent and dry 
with compressed air. Inspect components for condition and 
cleanliness. Ball in shuttle valve must move freely. 


Thoroughly flush valve body (Item 9) with solvent and dry with 
compressed air. 


Clean remaining components (except solenoid coil and pressure 
switch) with solvent and dry with compressed air. 


Assembly, Frame Tilt Lockout Valve 





1 


2. 
Solenoid Valve 
Frame Tilt Override Press. Switch 7. 
8. 
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Install new O-ring (Item 11) and backup rings (Item 10) on shuttle valve 
(Item 12). Follow assembly sequence as shown in Fig. 7-25. Lubricate 
O-ring with hydraulic oil. 


Install shuttle valve (Item 12) in valve body (Item 9). Torque shuttle 
valve to 95-120 in-lbs. 


Install plug (Item 13) and torque to 125-145 in-lbs. 


Install large O-ring (Item 4) on solenoid valve (Item 3). Install backup 
rings (Item 5) and O-ring (Item 6) on solenoid valve (Item 3). Follow 
assembly sequence as shown in Fig. 7-25. Lubricate O-rings with 
hydraulic oil. 


Install solenoid valve (Item 3) and torque to 215-240 in-lbs. 


Install solenoid coil (Item 1) on solenoid valve so lettering is away from 
valve body. Install nut (Item 2) and torque to 55-60 in-lbs. 


Install frame tilt override pressure switch (Item 7). Place wrench on hex 
fitting at base of switch. Do not apply torque to body of switch. Torque 
switch to 130-150 in-lbs. 


Install fittings (Item 8) and torque to 205-235 in-lbs. 
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Fig. 7-26: Boom Elevation Proximity Switch 


(Ref. Fig. 7-26) The boom elevation proximity switch is located on the left 
side of the transfer carriage/boom cradle. This normally open switch 

closes when the boom is below 40° elevation. The switch is a component 
of the rear oscillation lock system. See “Rear Oscillation Lock System” on 


page 7-18. 





Transfer Carriage/Boom Cradle 


Proximity Switch 


J1108 


Fig. 7-27: Boom Elevation Proximity Switch Operation 


(Ref. Fig. 7-27) The switch operates by sending out a constant, high 
frequency magnetic field a short distance from the oscillator end of the 
switch. Eddy currents are produced in metal when the magnetic flux lines 
pass through it. These eddy currents oppose the oscillations of the 
magnetic flux lines and the oscillations stop. A sensor in the switch detects 
if the oscillator is on or off and this gives the switch its on/off function. 
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J1074 

















# Description # Description 
1 Transfer Carriage/Boom Cradle 4 Outer Jam Nut 

2 Inner Jam Nut 5 Wire Harness 

3 Proximity Switch 

















Fig. 7-28: Boom Elevation Proximity Switch Assembly 


(Ref. Fig. 7-28) Disconnect wire harness (Item 5) at boom proximity 
switch (Item 3). 


Place a piece of masking tape around proximity switch body at the 
outer jam nut (Item 4) (this will serve as a guide during re-installation). 


Remove inner jam nut (Item 2) and proximity switch form transfer 
carriage/boom cradle (Item 1). Re-install inner jam nut on proximity 
switch for safekeeping. 


Position outer jam nut (Item 4) on switch body (Item 3) at previously 
marked position. 


Install boom proximity switch in transfer carriage/boom cradle (Item 1). 
Install inner jam nut (Item 2). Check gap between end of proximity 
switch and boom. See Fig. 7-29. 


Connect wire harness (Item 5) to proximity switch. 


Check operation of proximity switch by raising the boom. The Rear 
Osc Lock light must come on at approximately 40° of boom elevation. 
If the light does not illuminate, stop and lower boom. Proceed to 
“Adjustment” below. 
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Transfer Carriage/Boom Cradle Boom 


Proximity Switch 






Outer Jam Nut Inner Jam 


Nut 


J1075 


Fig. 7-29: Boom Elevation Proximity Switch Adjustment 


Loosen, but do not remove the two (2) jam nuts on the proximity switch 
body. 


Check gap between switch and boom. Gap must be within the range 
specified in Fig. 7-29. 


If Rear Osc Lock light does not illuminate when boom is at 
approximately 40° elevation, adjust proximity switch to slightly reduce 
the gap. Do not exceed gap tolerances specified in Fig. 7-29. Snug jam 
nuts to hold switch in position. 


Raise boom and check operation of Rear Osc Lock light. The light 
must come on at approximately 40° of boom elevation. If light does not 
illuminate, stop and lower boom. Repeat Step 3. 


Tighten jam nuts. 
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Fig. 8-1: ZF Transmission 


ZF Transmission with DW-2 Shifter 


644B-37 (S/N 101-880) 
6K-37 (S/N 101-397) 
6K-42 (S/N 101-131) 
644B-42 (S/N 101-241) 
844C-42 (S/N 101-783) 
8K-42 (S/N 101-261) 
1044C-42 (S/N 
101-121) 

10K-42 (S/N 101-107) 
1044C-54 (S/N 101-25) 
10K-54 (S/N 101-107, 
109) 


The ZF transmission system that uses a DW-2 shifter employs an EST-19 
microprocessor control unit and contains the following six components: 


1. 


DW-2 Speed Range/Direction Selector (Part Number 35367A) 


The DW-2 speed range and direction selector is a column-mounted 
shifter consisting of a rotary switch for speed range selection and 
microswitches for neutral, forward, and reverse selection. It sends input 
signals to the EST-19 microprocessor control unit. 


EST-19 12V Microprocessor Control Unit 


a. For 3-Speed Transmission: 
P31564 — Declutches 1st and 2nd Only (no longer available) 
37494X — Declutches All Soeed Ranges 


b. For 4-Speed Transmission: 
P31565 — Declutches 1st and 2nd Only (no longer available) 
37495X — Declutches All Soeed Ranges 


This control unit processes all driver instructions concerning speed 
range and direction (inputs from the shifter). It also interprets two 
frequency inputs from the inductive transmitter and processes digital 
inputs for clutch cut-off from the parking brake pressure switch, the 
service brake pressure switch, and rear oscillation lock circuitry. 
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3. 3-or 4-Speed Transmission 


a. 38369A — 3-Speed Transmission 
b. 38370A — 4-Speed Transmission 


The 3- and 4-speed transmission consists of a torque converter 
coupled to a multi-speed powershift transmission with an integrated 
transfer case. The 3-speed design has three forward and three reverse 
speeds. The 4-speed design has four forward and three reverse 
speeds. Speed ranges and direction can be engaged and disengaged 
under load with hydraulically-actuated multidisc clutches. 


4. ZF Cable Harness 


a. P31566 — Used with 3- and 4-speed transmissions which employ 
an EST-19 Microprocessor Control Unit 


The ZF cable harness adapts the vehicle’s power supply to the ZF 
transmission system and completes the electrical connections 
between the EST-19 microprocessor, shifter, transmission valve 
assembly, and the inductive transmitter. 


5. Inductive Sensor 


a. P32077 — Sensor used with 3- or 4-speed transmissions which 
employ an EST-19 Microprocessor Control Unit 


The inductive sensor is a pulse transmitter. Its function is to protect the 
transmission and engine from over-speeding or over-revving caused 
by sudden downshifting or high-speed reversals by transmitting input 
frequency signals which equate ground speed to the microprocessor. 


6. Vehicle Electrical System 


The ZF transmission will not operate without an uninterrupted 12 volt 
power supply. The recommended continuous operating voltage is 
10.5-16.5 volts. Intermittent voltage, low voltage, or voltage exceeding 
16.5 may cause the EST-19 to shut down until voltage is stabilized 
within recommended parameters. 


ZF Transmission with DW-3 Shifter 


6K-37 (S/N 398-) 
6K-42 (S/N 132-) 
644B-37 (S/N 881-) 
644B-42 (S/N 242-) 
8K-42 (S/N 262-) 
844C-42 (S/N 784-) 
10K-42 (S/N 108-) 
10K-54 (S/N 108, 110-) 
1044C-42 (S/N 122-) 
1044C-54 (S/N 216-) 
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The ZF transmission system that uses a DW-3 shifter contains the 
following four components: 


1. DW-3 Speed Range/Direction Selector (Part Number 6501 4B) 


The column-mounted shifter consists of a rotary switch for speed 
range selection and microswitches for neutral, forward, and reverse 
selection. The DW-3 shifter sends signals directly to the solenoids at 
the transmission valve assembly. 


2. 3- or 4-Speed WG100 Transmission 
a. 38369A — 3-Speed Transmission 
b. 38370A — 4-Speed Transmission 
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The 3- or 4-speed WG100 transmission consists of a torque converter 
coupled to a multi-spool powershift transmission with an integrated 
transfer case. The 3-speed design has three forward and three reverse 
speeds. The 4-speed design has four forward and three reverse 
speeds. Speed ranges and direction can be engaged and disengaged 
under load with hydraulically-actuated multidisc clutches. 


3. Transmission Harness Connection DW-3 Shifter to Transmission 
Solenoid Valve Assembly 


a. 65011D — Harness 


b. 65899A — Connector Assembly (not used with 4-speed 
transmission) 


c. 37657X — Declutch Relay 
d. P21787 — Diodes 


The transmission harness adapts the vehicle’s power supply to the ZF 
transmission and completes the electrical connections between the 
DW-3 speed range/direction selector, the solenoids at the transmission 
valve assembly, the declutch relay, and the shunt diodes. 


The function of the declutch relay is to inhibit power into the shifter 
from the vehicle’s electrical supply into the shifter when the boom is 
above 40°, when the park brake is applied, or when the service brake 
is applied and the transmission disconnect switch is in the “ON” 
position. This results in no directional signals exiting the shifter to the 
transmission’s M1 or M3 directional solenoids. If the declutch relay is 
functioning correctly, the transmission should not engage when the 
boom is above 40°, when the park brake is applied, or when the 
service brake is applied with the transmission disconnect switch in the 
“ON” position. 


The five shunt diodes function to protect the contacts of the rotary and 
micro switches in the DW-3 shifter. When the rotary and micro switches 
inside the DW-3 shifter are closed and then opened, magnetic fields 
around the activated transmission valve solenoids collapse, creating 
reverse polarity or negative voltage. Reverse polarity spikes or 
negative voltage spikes can seek a path of lesser resistance to ground 
through the shunt diodes rather than arcing and damaging the switch 
contacts of the DW-3 shifter (see page 8-16 for more information). 


4. Vehicle Electrical System 


The ZF transmission will not operate without an uninterrupted 12 volt 
power supply. The recommended operating voltage is 10.5—16.5 volts. 
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Troubleshooting and Test Procedures 


Troubleshooting Options 


ZF Transmission with DW-2 Shifter 


644B-37 (S/N 101-880) 
6K-37 (S/N 101-397) 
6K-42 (S/N 101-131) 
644B-42 (S/N 101-241) 
844C-42 (S/N 101-783) 
8K-42 (S/N 101-261) 
1044C-42 (S/N 
101-121) 

10K-42 (S/N 101-107) 
1044C-54 (S/N 101-25) 
10K-54 (S/N 101-107, 
109) 


a 


Check for correct fluid and fluid level. Consult Service/Lubrication 
Schedule and see the Transmission Oil Selection Chart located in the 
Owner/Operator Manual. 


Check vehicle electrical supply. 
a. See “Testing ZF Transmission Electrical System” on page 8-6. 


b. Monitor voltage supply for interruption. Check to make sure there is 
an uninterrupted 10.5—16.5 volts. 


c. Check 7.5 amp fuse. 
d. Check ground connections and plug connectors. 


Isolate pressure/proximity switches. The park brake pressure switch, 
the service brake pressure switch in conjunction with the transmission 
declutch switch, and the rear oscillation lock proximity switch in 
conjunction with the proximity switch relay (R1 relay) can declutch the 
transmission. 


a. Unplug the park brake pressure switch. 


b. Unplug the service brake pressure switch or position the 
transmission declutch switch to the “OFF” setting. 


c. Remove the proximity switch relay (R1 relay). 
Check shifter signals. See “DW-2 Shifter System Tests” on page 8-7. 


Check computer signals. See “DW-2 Shifter System Tests” on 
page 8-7. 


Check inductive transmitter. See “Inductive Sensor Test” on page 8-9. 
The correct readings should be 1.35—1.55 kW. Check for pinched or 
severed wires on units employing a computer and utilize the inductive 
transmitter. 


Check transmission valve solenoids (M1, M2, M5, M3, M4; resistance 
should be 24—40 W). 


Check long harness. It adapts the vehicle’s power supply to the ZF 
transmission system and completes the electrical connections 
between the EST-19 microprocessor, shifter, transmission valve 
assembly, and the inductive transmitter. 


a. Inspect connections. 
b. Inspect harness for damage. 


c. Perform continuity tests. See Section 4, “Reference Diagrams” for 
system schematics. 
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9. Check short harness. It connects the solenoids to the transmission 


valve connector. It is accessible by removing the transmission valve 
assembly cover. 


a. Inspect harness and connections from solenoids to the 
transmission valve connector. 


b. Test continuity between plug ends and valve connector pins. 


10. Check transmission pressure. Control pressure should be 230-260 psi 


(16-18 bar). See “ZF Transmission Pressure Checks” on page 8-23. 


ZF Transmission with DW-3 Shifter 


6K-37 (S/N 398-) 
6K-42 (S/N 132-) 
644B-37 (S/N 881-) 
644B-42 (S/N 242-) 
8K-42 (S/N 262-) 
844C-42 (S/N 784-) 
10K-42 (S/N 108-) 
10K-54 (S/N 108, 110-) 
1044C-42 (S/N 122-) 
1044C-54 (S/N 216-) 


1. 


Check for correct fluid and fluid level. Consult Service/Lubrication 
Schedule and see the Transmission Oil Selection Chart located in the 
Owner/Operator Manual. 


Check vehicle electrical supply. 
a. See “Testing ZF Transmission Electrical System” on page 8-6. 


b. Monitor voltage supply for interruption. Check to make sure there is 
an uninterrupted 10.5—16.5 volts. 


c. Check 7.5 amp fuse. 
d. Check ground connections and plug connectors. 


Isolate pressure/proximity switches. The park brake pressure switch, 
the service brake pressure switch in conjunction with the transmission 
declutch switch, and the rear oscillation lock proximity switch in 
conjunction with the proximity switch relay (R1 relay) can declutch the 
transmission. 


a. Unplug the park brake pressure switch. 


b. Unplug the service brake pressure switch or position the 
transmission declutch switch to the “OFF” setting. 


c. Remove the proximity switch relay (R1 relay). 
Check shifter signals. See “DW-3 Shifter System Tests” on page 8-10. 


Check shifter signals at the transmission solenoid assembly. See“DW- 
3 Signals at Transmission Test” on page 8-14. 


Check transmission valve solenoid integrity. Test resistance of all five 
solenoids. Resistance should be 24—40 W. 


Check long harness (connects shifter to transmission valve connector. 
a. Inspect connections. 
b. Inspect harness for pinched or severed wires. 


Check short harness (connects solenoids to transmission valve 
connector). 


a. Inspect harness and connections from the solenoids to the valve 
connector. 


b. Test continuity between plug ends and valve connector pins. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 8-5 


Transmission 


9. 


Check transmission pressure. Control pressure should be 230-260 psi 
(16-18 bar). See “ZF Transmission Pressure Checks” on page 8-23. 


Testing ZF Transmission Electrical System 


ZF Transmission with DW-2 Shifter 


644B-37 (S/N 101-880) 
6K-37 (S/N 101-397) 
6K-42 (S/N 101-131) 
644B-42 (S/N 101-241) 
844C-42 (S/N 101-783) 
8K-42 (S/N 101-261) 
1044C-42 (S/N 
101-121) 

10K-42 (S/N 101-107) 
1044C-54 (S/N 101-25) 
10K-54 (S/N 101-107, 
109) 
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If an electrical supply problem is suspected, the operator may also 
experience circuit failures, alternator/charging problems, or starting 
problems. These problems should be addressed and corrected prior to 
proceeding with diagnosis of the ZF transmission electrical system. Once 
this is done, proceed with the following steps: 


1. 
2. 
3. 


10. 


Check battery integrity to ensure that it has not discharged. 
Check battery cable connections. 


Check 30 amp circuit breaker to ensure that it is not defective or stuck 
in open position. 

Check battery post connection at ignition switch. 

Check the ignition switch as follows: 


a. With the ignition switch in the “OFF” position, only the Bat. Post 
should be active. 


b. With the ignition switch in the “ACC” position, only the Bat. Post 
and the Acc Post should be active. 


c. With the ignition switch in the “ON” position, only the Bat. Post, Acc 
Post, and the Ign Post should be active. 


d. With the ignition switch in the “ST.” position, only the Bat. Post, Ign 
Post, and St. Post should be active. 


Check ignition switch relay (if equipped). 


Check 7.5 amp fuse (8 amp fuse for early production models) and fuse 
holder. 


Check shifter signals. See “DW-2 Speed Range/Direction Signal Test” 
on page 8-7. 


Check shifter signals at the transmission solenoid assembly. See 
“DW-2 Signals from EST-19 to Transmission Solenoid Assembly Test” 
on page 8-8. 


Check park brake switch, service brake pressure switch, and proximity 
switch. See pages 8-17, 8-18, and 8-20. 
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ZF Transmission with DW-3 Shifter 


6K-37 (S/N 398-) 
6K-42 (S/N 132-) 
644B-37 (S/N 881-) 
644B-42 (S/N 242-) 
8K-42 (S/N 262-) 
844C-42 (S/N 784-) 
10K-42 (S/N 108-) 
10K-54 (S/N 108, 110-) 
1044C-42 (S/N 122-) 
1044C-54 (S/N 216-) 


DW-2 Shifter System Tests 


644B-37 (S/N 101-880) 
6K-37 (S/N 101-397) 
6K-42 (S/N 101-131) 
644B-42 (S/N 101-241) 
844C-42 (S/N 101-783) 
8K-42 (S/N 101-261) 
1044C-42 (S/N 
101-121) 

10K-42 (S/N 101-107) 
1044C-54 (S/N 101-25) 
10K-54 (S/N 101-107, 
109) 


If an electrical supply problem is suspected, the operator may also 
experience circuit failures, alternator/charging problems, or starting 
problems. These problems should be addressed and corrected prior to 
proceeding with diagnosis of the ZF transmission electrical system. Once 
this is done, proceed with the following steps: 


1. Check battery integrity to ensure that it has not discharged. 
2. Check battery cable connections. 


Check 30 amp circuit breaker to ensure that it is not defective or stuck 
in open position. 


4. Check battery post connection at ignition switch. 
Check the ignition switch as follows: 


a. With the ignition switch in the “OFF” position, only the Bat. Post 
should be active. 


b. With the ignition switch in the “ACC” position, only the Bat. Post 
and the Acc. Post should be active. 


c. With the ignition switch in the “ON” position, only the Bat. Post, 
Acc. Post, and the Ign. Post should be active. 


d. With the ignition switch in the “ST.” position, only the Bat. Post, Ign. 
Post, and St. Post should be active. 


Check ignition switch relay (if equipped). 
Check 7.5 amp fuse and fuse holder. 


Check park brake pressure switch, service brake pressure switch, and 
proximity switch. See pages 8-17, 8-18, and 8-20. 


DW-2 Speed Range/Direction Signal Test 


1. Park the machine on level ground, lower the boom, and block the 
wheels. 
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not applied. 


Make sure the parking brake is disengaged and the service brake is 


Transmission declutch switch must be in “OFF” position. 


With the engine off, turn ignition switch to the “ON” position. Do not 


start the engine. 


Wait five seconds before selecting a direction and speed range. This 


allows the EST-19 to perform self diagnostic checks. 


Probe colored wires from shifter at the front of the sealed conneciors. 


Test all direction and speed range signal combinations shown in 
Fig. 8-2. If other discrepancies are found, contact the JLG Service 


Note:Use a 12V test light or a multimeter. 
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Reverse — Red 

1 Gear Black 
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Blue 


Reverse — Red 
2 Gear Black 
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Reverse — Red 

3° Gear Black 
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Green 
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Fig. 8-2: DW-2 Signal/Wire Combinations 


DW-2 Signals from EST-19 to Transmission Solenoid Assembly Test 
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i 


wheels. 


not applied. 


Park the machine on level ground, lower the boom, and block the 


Make sure the parking brake is disengaged and the service brake is 
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Transmission 


3. Because the proximity switch can also declutch the transmission, the 
boom elevation must be lower than 40°. 


Remove cover at transmission valve to gain access to solenoids. 
Turn ignition to “ON” position. 


Wait five seconds before shifting. This allows the EST-19 to perform 
self-diagnostic testing. 


7. Select direction and speed range. 

8. Probe positive (+) contacts for voltage. 

9. Test all direction and speed range combinations shown in Fig. 8-3. 
10. If any discrepancies are found, contact the JLG Service Department. 


VIEW: TOP OF VALVE ASSEMBLY WITH COVER REMOVED 





TO FRONT OF MACHINE ==> 





WG-100, 3- OR 4-SPEED TRANSMISSION SOLENOID CONFIGURATION 
DW-2 CONTROLLER SIGNALS MEASURED AT VALVE SOLENOIDS 














Forward, Declutch OFF Forward. Declutch ON Neutral 

1s'Gear — M3 M2 M4 1s Gear — M2 M4 1* Gear — — 

2 Gear — M3 M4 2 Gear — M4 24 Gear — — 

3° Gear — M3 3° Gear — — 3° Gear — — 

4 Gear — M5 46 Gear — — 4" Gear — — 

Reverse, Declutch OFF Reverse, Declutch ON 

1s Gear — M1 M2 M4 1s Gear — M2 M4 = 

2 Gear — M1 M4 2™ Gear — M4 oO 

3° Gear — M1 3° Gear — — lu 

Fig. 8-3: DW-2 Controller Signal Combinations Measured at Valve 
Solenoids 


Inductive sensor failure can be detected in two ways. 
1. Electronically by the microprocessor 
2. Irregular transmission operation 


Irregular transmission operation is an indication of an inductive sensor 
fault. The symptoms are: 


1. When in forward gear, downshifts from 4th-to-3rd-to-2nd-to-1st are 
allowed but no up-shifts back to 2nd, 3rd, or 4th gear are possible. 


2. When in reverse gear, downshifts from 3rd-to-2nd-to-1st are allowed 
but no upshifts back to 2nd or 3rd gear are possible. 
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DW-3 Shifter System Tests 


6K-37 (S/N 398-) 
6K-42 (S/N 132-) 
644B-37 (S/N 881-) 
644B-42 (S/N 242-) 
8K-42 (S/N 262-) 
844C-42 (S/N 784-) 
10K-42 (S/N 108-) 
10K-54 (S/N 108, 110-) 
1044C-42 (S/N 122-) 
1044C-54 (S/N 216-) 


Inductive sensor failure can be eliminated as soon as the sensor signal is 
sensed by the microprocessor. Inductive sensor failure can be corrected 
with the following steps: 


As 


Check for pinched or severed wire(s) between the EST-19 and the ZF 
transmission system harness. Repair or replace, if necessary. 


Check for a loose or separated plug connection at the transmitter on 
the transmission. 


Check for a failed inductive transmitter by checking resistance. The 
correct resistance should be 1.35—1.55 W. 


Check required clearance between contact face of inductive 
transmitter and the spur gear. Clearances should be 0.6—0.8mm 
(.024—.031”). 


DW-3 Speed Range/Direction Signal Test for a 3WG-100 Transmission 


ls 


Park the machine on level ground, lower the boom, and block the 
wheels. 


Make sure the parking brake is disengaged and the service brake is 
not applied. 


Transmission declutch switch must be in “OFF” position. 


With the engine off, turn ignition switch to the “ON” position. Do not 
start the engine. 


Probe colored wires from shifter at the front of the sealed connectors. 
Test all direction and speed range signal combinations shown in 

Fig. 8-4. If no power is present at Red or Violet wires, proceed to 
Step 7. If other discrepancies are found, contact the JLG Service 
Department 


Note:Use a 12V test light or a multimeter. 


If no discrepancies are found, shifter integrity is OK. See “DW-3 
Signals at Transmission Test” on page 8-14 for further test procedures. 
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NEUTRAL FORWARD REVERSE 
12 3 4 12 3 4 1 2 3 
Red| ®@| @|@|@ Red| ®@| @/ @|@ Red| @ | @ | @ 
Violet @| @| @| @ Violet @| @| @/|@ Violet] @| @ | @ 
Gray) @| @ @|@ Yellow] @| @ @|@ Pink| @ | @ | @ 
Green| @ | @ Green| @ | @ Green| @ | @ 
Blue| @ Blue| @ Blue) @ 
Black @ | @ | @| @ 
Neutral — Red Forward — Red Reverse — Red 
1**Gear Violet 1* Gear Violet 1* Gear Violet 
Gray Yellow Pink 
Green Green Green 
Blue Blue Blue 
Black 
Neutral — Red Forward — Red Reverse — Red 
2% Gear Violet 2% Gear Violet 2% Gear Violet 
Gray Yellow Pink 
Green Green Green 
Black 
Neutral — Red Forward — Red Reverse — Red 
3° Gear Violet 3° Gear Violet 3% Gear Violet 
Gray Yellow Pink 
Black 
Neutral — Red Forward — Red 
4 Gear Violet 4 Gear Violet 
Gray Yellow LO 
Black oS 
tu 


Note: Red and Violet wires direct power in, remaining wires direct power out. 


Fig. 8-4: DW-3 Signal/Wire Combinations for a 3WG-100 Transmission 


No power at Red or 7. If no power is present at Red or Violet wires, check for the following: 


Violet Wires 


a. 


Park brake is on or the park brake pressure switch is closed when it 
should be open. 


Transmission declutch switch is in the “ON” position and the 
service brake pressure switch is stuck closed. 


Boom is above 40° or the proximity switch relay is not being 
energized by proximity switch. 


Proximity switch is not sensing metal or connector at switch is 
loose or disconnected. 


Transmission declutch relay (37657X): 

i. Check for continuity between pin 30 and pin 87A. 

ii. Check resistance between pin 86 and 85: approximately 82 W 
iii. Check ground connection to pin 85. 

7.5 amp fuse and fuse holder. 
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g. Ignition Relay (37383X): 
i. Check resistance between pin 86 and pin 85: 76 W 


ii. Check ground connection to pin 85 through the horn button 
ground. 


h. Ignition switch. 
i. Circuit breaker. 
j. Battery and cable connections. 


DW-3 Speed Range/Direction Signal Test for a 4WG-100 Transmission 


1. 


Park the machine on level ground, lower the boom, and block the 
wheels. 


Make sure the parking brake is disengaged and the service brake is 
not applied. 


Transmission declutch switch must be in “OFF” position. 


With the engine off, turn ignition switch to the “ON” position. Do not 
start the engine. 


Probe colored wires from shifter at the front of the sealed connectors. 
Test all direction and speed range signal combinations shown in 

Fig. 8-5. If no power is present at Red or Violet wires, proceed to 
Step 7. If other discrepancies are found, contact the JLG Service 
Department 


Note: Use a 12V test light or a multimeter. 


If no discrepancies are found, shifter integrity is OK. See “DW-3 
Signals at Transmission Test” on page 8-14 for further test procedures. 
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Reverse — Red 
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Note: Red and Violet wires direct power in, remaining wires direct power out. 


Fig. 8-5: DW-3 Signal/Wire Combinations for a 4WG-100 Transmission 


No power at Red or 7. If no power is present at Red or Violet wires, check for the following: 


Violet Wires 4 
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Park brake is on or the park brake pressure switch is closed when it 


should be open. 


Transmission declutch switch is in the “ON” position and the 


service brake pressure switch is stuck closed. 


Boom is above 40° or the proximity switch relay is not being 


energized by proximity switch. 


Proximity switch is not sensing metal or connector at switch is 


loose or disconnected. 
Transmission declutch relay (37657X): 


iii. Check for continuity between pin 30 and pin 87A. 


iv. Check resistance between pin 86 and 85: approximately 82 W 


v. Check ground connection to pin 85. 
7.5 amp fuse and fuse holder. 
Ignition Relay (87383X): 


i. Check resistance between pin 86 and pin 85: 76 W 


844C, 8K, 1044C, 10K 
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ii. Check ground connection to pin 85 through the horn button 
ground. 
h. Ignition switch. 
i. Circuit breaker. 
j. Battery and cable connections. 


DW-3 Signals at Transmission Test 


Note:Signals from DW-3 Controller, wnen measured at the solenoids, are 
dependent upon correct voltage “IN” and “OUT” signals from the 
DW-3. It is necessary to confirm signal integrity from the DW-3 
before proceeding with the following test. See “DW-3 Speed 
Range/Direction Signal Test for a 3WG-100 Transmission” on 
page 8-10 or “DW-3 Speed Range/Direction Signal Test for a 4WG- 
100 Transmission” on page 8-12 for procedures. 


1. Park the machine on level ground, lower the boom, and block the 
wheels. 


2. Make sure the parking brake is disengaged and the service brake is 
not applied. 


Remove the cover at transmission valve to gain access to solenoids. 


With the engine off, turn ignition switch to the “ON” position. Do not 
start the engine. 


5. Test all direction and speed range signal combinations shown in 
Fig. 8-6. If signal discrepancies are found, proceed to Step 6. If signals 
are correct, proceed to Step 7. 


8-14 Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Transmission 


VIEW: TOP OF VALVE ASSEMBLY WITH COVER REMOVED 





TO FRONT OF MACHINE aap 





3WG-100, 3-SPEED TRANSMISSION 
DW-3 CONTROLLER SIGNALS MEASURED AT VALVE SOLENOIDS 














Forward, Declutch OFF Forward, Declutch ON Neutral 

1s*Gear — M3 M2 M4 M5 1s*Gear — M2 M4 1s*Gear — M2 M4 
2 Gear — M3 M4 M5 2 Gear — M4 2 Gear — M4 

3 Gear — M3 M5 3 Gear — — 3° Gear — — 
Reverse, Declutch OFF Reverse, Declutch ON 

1s*Gear — M1 M2 M4 1s*Gear — M2 M4 

24 Gear — M1 M4 2 Gear — M4 

3° Gear — M1 3° Gear — — 


_—_——————— ees] 
4WG-100, 4-SPEED TRANSMISSION 
DW-3 CONTROLLER SIGNALS MEASURED AT VALVE SOLENOIDS 


Forward, Declutch OFF Forward, Declutch ON Neutral 

















1s*Gear — M3 M2 M4 1s*Gear — M2 M4 1**Gear — M2 M4 

24 Gear — M3 M4 2 Gear — M4 2 Gear — M4 

3° Gear — M3 3° Gear — — 3° Gear — — 

4 Gear — M5 4 Gear — — 4 Gear — — 

Reverse, Declutch OFF Reverse, Declutch ON 

1* Gear — M1 M2 M4 1* Gear — M2 M4 oO 

24 Gear — M1 M4 2 Gear — M4 oO 

3 Gear — M1 3° Gear —— tu 
Fig. 8-6: DW-3 Controller Signal Combinations Measured At Valve 

Solenoids 


6. If signal discrepancies are found, check the following: 
a. Check DW-3 signals at controller (see page 8-10). 


b. Check transmission wire harness (65011D) plug connectors and 
wires for security and condition. 


c. Check shunt diodes (see page 8-16). 
7. If signal are correct, check the following: 
a. Check solenoid resistance values: 24—40 W 


b. Check transmission pressures. See “ZF Transmission Pressure 
Checks” on page 8-23 
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Shunt Diodes 


Description 








ee . 


Switch © Shunt Diode Coil 














12 Volts 


E1016 


Fig. 8-7: Typical Shunt Diode Application 


Fig. 8-7 represents a typical shunt diode application. When the switch is 
opened, the magnetic field surrounding the coil collapses and generates 
reverse polarity voltage. If enough voltage is present, it will jump (arc) the 
contacts in the switch and may cause damage. 


The diode protects the switch contacts from this reverse voltage by 
providing a path of lesser resistance for the electricity. 


The shunt diode can fail in two ways: 


1. If the diode has failed and allows forward voltage or the voltage 
intended to energize the coil to pass through to ground, the result will 
be a blown fuse. 


2. If the diode has failed but will not allow the reverse polarity voltage to 
pass to ground, the reverse spike will seek the next path of lesser 
resistance and arc the switch contacts of the DW-3 shifter. This may 
also occur if the ground connection for the shunt diodes is not securely 
fastened to the ground post. 


Diode Test The diode should be tested with both forward and reverse voltage applied. 
Use a DMM, with diode testing ability, already set for diode testing. 
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Fig. 8-8: Shunt Diode Test 


1. Remove the diode from the circuit. 


8-16 Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Park Brake Pressure Switch 


Description 


Machines w/ DW-2 
Shifter 


Machines w/ DW-3 
Shifter 


Transmission 


2. Measure forward voltage by connecting the black DMM lead to the 
cathode side of the diode and the red DMM to the anode side of the 
diode. Typically the value registered on the DMM display will be 0.5V 
for a P21787 diode. 


3. Measure reverse voltage by connecting the black DMM lead to the 
anode side of the diode and the red DMM lead to the cathode side of 
the diode. The DMM display should register “OL’ for overrange. 


4. If both readings indicated “OL’, then the diode is open and should be 
replaced. 


5. If both readings indicated continuity or 0.0 volts, then the diode is 
shorted and should be replaced. 


The park brake pressure switch is a double pole, single throw, normally 
closed, 100 psi pressure switch. (Double pole means that there are two 
microswitches in the pressure switch.) The pressure switch is connected to 
the park brake hydraulic circuit between the park brake valve and the park 
brake cylinder. When hydraulic pressure releases the park brake, the 
pressure switch senses pressure greater than 100 psi and the switch 
opens. 


When hydraulic pressure is released from the park brake cylinder a spring 
in the cylinder applies the brake. The pressure sensed by the park brake 
pressure switch drops below 100 psi and the pressure switch closes. 


For machines equipped with a DW-2 shifter, the closed pressure switch 
(pressure less than 100 psi and park brake ON) causes one microswitch to 
complete a circuit that lights the park brake indicator lamp. The other 
microswitch completes a circuit that enables the EST-19 microprocessor to 
stop signals to the transmission solenoids that engage forward/reverse 
and this declutches the transmission. 


For machines equipped with a DW-3 shifter, the closed pressure switch 
(pressure less than 100 psi and park brake ON) causes one microswitch to 
complete a circuit that lights the park brake indicator lamp. The other 
microswitch completes a circuit that sends an electric signal to the 
transmission declutch relay. The relay energizes and stops power to the 
DW-3 shifter. This prevents the shifter from sending signals to the 
transmission solenoids that engage forward/reverse and this declutches 
the transmission. 


When hydraulic pressure at the switch exceeds 100 psi (park brake OFF), 
both microswitches in the pressure switch must open and remain open as 
long as the pressure stays above 100 psi. When the pressure drops below 
100 psi, both microswitches must close. 


Simply put, when the park brake is ON the pressure switch is closed, and 
when the park brake is OFF the pressure switch is open. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 8-17 


Transmission 


A symptom of a failed park brake (or service brake) pressure switch is a 
transmission that will not go into forward or reverse (loss of forward and 
reverse clutch packs). If this happens, check the pressure switch integrity 
(see below). 


Park Brake Pressure Switch Integrity Test 


1. Apply the park brake. 


2. Locate the park brake pressure switch and unplug both leads 
connecting the pressure switch to the vehicle’s harness. 


3. With a Digital Multi Meter (DMM) set to test continuity, connect the 
DMM leads to the pins in one of the two pressure switch plugs. The 
switch should be open. The DMM should display NO continuity. 


4. Connect the leads of the DMM to the pins in the remaining pressure 
switch plug. The switch should be open and the DMM should again 
display NO continuity. 


Start the engine, release the park brake, and shut the engine off. 


With the DMM set to test continuity, connect the DMM leads to the pins 
in one of the two pressure switch plugs. The switch should be closed. 
The DMM should display continuity. 


7. Connect the leads of the DMM to the pins in the remaining pressure 
switch plug. The switch should be closed and the DMM should again 
display continuity. 


If one or both of the microswitches in the park brake pressure switch 
consistently or intermittently fails to open when they both should be open, 
remove and replace the pressure switch. Or, if both microswitches open 
and one or both consistently or intermittently fails to close when both 
should be closed, remove and replace the pressure switch (See “Park 
Brake Pressure Switch” in Section 9). 


Service Brake Pressure Switch 


Description 


Machines w/ DW-2 
Shifter 


The service brake pressure switch is a single pole, single throw, normally 
open, 250 psi pressure switch connected between the service brake valve 
and the wheel end brake assemblies. When the service brake is not 
applied, there is no pressure at the service brake pressure switch and the 
switch is open. The switch closes when the service brake is applied and 
the pressure switch senses brake output pressure greater than 250 psi. 


For machines equipped with a DW-2 shifter, if this switch closes and the 
transmission declutch switch (mounted in the dash panel) is in the “ON” 
position, an electric signal is sent to the EST-19 microprocessor. This 
signal enables the microprocessor to stop signals to the transmission 
solenoids that engage forward/reverse and this declutches the 
transmission. 
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Machines w/ DW-3 For machines equipped with a DW-3 shifter, a closed pressure switch 

Shifter completes a circuit that sends an electric signal to the transmission 
declutch relay. The relay energizes and stops power to the DW-3 shifter. 
This prevents the shifter from sending the signals to the transmission 
solenoids that engage forward/reverse and this declutches the 
transmission. 


When this switch senses pressure greater than 250 psi, it must close and 
remain closed as long as the pressure stays above 250 psi. When the 
pressure drops below 250 psi, the switch must open. 


A symptom of a failed service brake (or park brake) pressure switch is a 
transmission that will not go into forward or reverse (loss of forward and 
reverse clutch packs). If this happens, check the pressure switch integrity 
(see below). 


Service Brake Pressure Switch Integrity Test 


1. Install a O-600 psi test gauge test gauge in the test port marked 
“BRAKES” located beneath the operator’s compartment. Pressure 
should read 0 psi. 


2. Locate the service brake pressure switch and unplug the pressure 
switch from the vehicle’s harness. 


3. Using a DMM set to test continuity, connect the DMM leads to the pins 
in the plug of the pressure switch. The switch should be open. The 
DMM should display NO continuity. 


4. Slowly depress the brake pedal while watching the pressure gauge 
and the DMM display. As the pressure at the gauge rises and 
approaches approximately 250 psi, the display on the DMM should 
indicate continuity. The switch should close. 


5. Slowly release the brake pedal while watching the pressure gauge and 
the DMM display. As the pressure at the gauge falls below 
approximately 250 psi, the display on the DMM should indicate NO 
continuity. The switch should be open. 


If the service brake pressure switch fails to close or if the service brake 
pressure switch intermittently fails to close or closes and intermittently fails 
to open, remove and replace the pressure switch (See “Service Brake 
Pressure Switch Replacement” in Section 9). 
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Rear Oscillation Lock Proximity Switch and Relay 


General 


Machines w/ DW-2 
Shifter 


Machines w/ DW-3 
Shifter 


8-20 







Wire Harness 


ys ‘Proximity Switch 
PALE Outer Jam Nut 


Connection Wire 


j1074 


Fig. 8- 9: Rear Oscillation Lock Proximity Switch 


(Ref. Fig. 8-9) The rear oscillation lock proximity switch is located at the 
rear left side of the transfer carriage. This switch senses if the boom 
elevation is above or below 40°. 


When the boom elevation is below 40°, the proximity switch is closed and 
energizes the proximity switch relay (R1). As long as the proximity switch 

relay (R1) remains energized (with the park brake off, the declutch switch 

in the “OFF” position, and the service brake not applied), the transmission 
will engage when the direction/speed range selector is shifted to forward or 
reverse. 


When the boom elevation exceeds 40°, the proximity switch opens. 


For machines equipped with a DW-2 shifter, the open proximity switch 
stops the signal energizing the proximity switch relay (R1). The proximity 
switch relay relaxes and routes a signal from the fuse panel to the EST-19 
microprocessor. This signal enables the EST-19 microprocessor to stop 
signals to the transmission solenoids that engage forward/reverse and this 
declutches the transmission. 


For machines equipped with a DW-3 shifter, the open proximity switch 
stops the signal energizing the proximity switch relay (R1). The proximity 
switch relay relaxes and routes a signal from the fuse panel to the 
transmission declutch relay, energizing it. This stops power to the DW-3 
shifter, preventing the shifter from sending the signals to the transmission 
solenoids that engage forward/reverse and this declutches the 
transmission. 


A symptom of a failed proximity switch is a transmission that will not go into 
forward or reverse (loss of forward and reverse clutch packs). If this 
happens, check the proximity switch integrity (see below). 
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Rear Oscillation Lock Proximity Switch Integrity Test 


1; 


Disconnect the plug connecting the wire harness at the proximity 
switch. 


Remove the proximity switch from the transfer carriage by loosening 
and removing the jam nut on the inside of the transfer carriage. 


Reference the wire harness end of the proximity switch to note the 
connection guide and the position of the four pins as shown in 
Fig. 8-10. 


ys Connection Guide 


Not Used (D) Power In (A) 


Ground (C) Power Out (B) 
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Fig. 8-10: Connection Guide and Pin Positions 
Connect a 12 volt power lead to the (A) pin. 


Connect a wire lead to (C) pin and ground this lead. With the proximity 
switch not sensing metal, there should not be a 12 volt signal at pin (B). 
If a 12 volt signal is detected at pin (B), remove and replace the 
proximity switch. 


Put the sensing surface of the proximity switch within 0.190—0.250 
inches from a metal source. At this time, a 12 volt signal should be 
detected at pin (B). If a 12 volt signal is not detected at pin (B), remove 
and replace the proximity switch. (See “Boom Elevation Proximity 
Switch” in Section 7.) 


Proximity Switch Relay (R1) Integrity Test 


le 


Remove the electrical panel cover from the fuse panel assembly to 
access the R1 proximity switch relay. 


Separate the R1 proximity switch relay from the relay receptacle and 
note the configuration of the five blade connections (see Fig. 8-11). 














30 
| 
85 | oe |86 
= = 
87 ° 
lw 


Fig. 8-11: R1 Proximity Switch Relay Blade Connections 
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3. Using a DMM set to meter resistance, test for resistance between 
blade 86 and blade 85. A Bosch brand relay should meter 85 +5 W. A 
Potter & Brummfield brand relay should meter 90 +10% W. 


4. Connect a 12 volt lead to blade 86. Connect a ground lead to blade 85. 
Using a DMM set to test continuity, test for continuity between blade 30 
and blade 87. 


Note: With 12 volts at blade 86 and blade 85 grounded, continuity between 
blade 30 and blade 87 must be present; if not, replace the relay. 


5. Disconnect the 12 volt lead to blade 86. Using a DMM set to test 
continuity, test for continuity between blade 30 and blade 87A. 


Note:With no 12 volt signal at blade 86, continuity between blade 30 and 
blade 87A must be present; if not, replace the relay. 
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ZF Transmission Pressure Checks 


Control Pressure 


232-261 PSI (16-18 Bar) 


Forward/Reverse 


1, 2, 3, 4, Clutch Pressures 


232-261 PSI (16-18 Bar) 


2nd (57) 






Reverse (55) ( 


| 
1st (56) Se 





ee 
Forward (53) (eS A oa © AS AO 


Transmission 


Reduced Pressure to Solenoids 


145 PSI (10 Bar) 


























Fig. 8-12: Transmission Pressure Check Ports 
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(Ref. Fig. 8-12) Install 600 psi gauge at control pressure port (65). Check 
and record control pressure in neutral at idle rom. 


Note:Pressure port thread is metric (M10X1). 


psi 


(Ref. Fig. 8-12) Using two 600 psi gauges, check and record pressure 
readings at the ports listed below. 


(Forward) Port 53 
(Forward) Port 53 
(Forward) Port 53 


(Reverse) Port 55 
(Reverse) Port 55 
(Reverse) Port 55 
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psi 
psi 
psi 


psi 
psi 
psi 


And Port 56 (1st Gear) 
And Port 57 (2nd Gear) 
And Port 58 (3rd Gear) 
And Port 60 (4th Gear) 
( 
( 
( 


And Port 56 (1st Gear) 
And Port 57 (2nd Gear) 
And Port 58 (8rd Gear) 


psi 
psi 
psi 
psi 


psi 
psi 
psi 
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Section 9 — Brakes 
ea 


Service Brakes 


Description, Models with Control Manifold Hydraulics 


6K-37 (S/N 101-317) The service brakes are operated and controlled by hydraulic oil from the 
6K-42 (S/N 101-119) hydraulic system. Fluid flows from the brake port of the control manifold to 
en sae the brake valve and on to the front and rear brakes. The service brake 
10K-54 (SIN 101-103) system consists of: 
644B-37 (S/N 101-590, 592-666) 1. Accumulator 
644B-42 (S/N 101-207) 
844C-42 (S/N 101-521) 2. Brake Pedal 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 3. Brake Valve 

4. Disc Brakes. 


The accumulator is located near the middle of the machine on the valve 
plate. The brake pedal and valve is located on the floor of the cab. The disc 
brakes are internally located in an oil bath within the wheel ends of the 
axles. See Fig. 9-1. 


Note: The axles must be disassembled to service the brake discs. Refer to the 










axle manufacturer’s maintenance manual for overhaul procedures. 


ye 











~. Brake Pedal (2 
and Valve \ | 









\ A 
\ 


Disc Brakes 


Fig. 9-1: Service Brakes 
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Brake Testing and Bleeding 


The following procedure may be used to check brake components for 
failure or adjustment with the aid of test gauges. Test gauge kits sold by 
JLG are listed in Section 19. The bleeding procedure alone does not 
require use of test equipment. 


Testing and Bleeding 





























1 ——4 
2 
# Description # Description 
1 Capscrew 6 Gauge Cap 
2 Valve Guard 7 Nitrogen Hose 
3 Gas Valve Cap 8 “T” Handle 
4 Gauge Bleed Valve 9 Gas Valve 
5 Accumulator Test Gauge 10 Accumulator 





Fig. 9-2: Brake Testing 


1. Follow preparation procedures as outlined in Section 3 and in 
Section 5 of this manual. 


2. Before proceeding, perform the following: 


a. 


9295 


Place transmission selector control in neutral. 

Apply park brake. 

Shut off engine. 

Make sure hydraulic oil level is adequate. 

Make sure hydraulic pump is in good operating order. 
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3. Remove the two (2) capscrews (Item 1), valve guard (Item 2), and gas 
valve cap (Item 3) from the accumulator (Item 10) (see Fig. 9-2). 


4. Mount accumulator test gauge (Item 5) to the accumulator gas valve 
(Item 9). The pressure gauge must have a 2000 psi capacity (correctly 
calibrated) with 5/16-32 UNEF mounting nut threads. Before installing 
it, perform the following: 


a. The bleed valve (Item 4) must be tightly closed (turned in). 

b. The “T” handle (Item 8) must be backed out (counter clockwise). 
c. Be sure of an air-tight connection when mounting the gauge. 
d 


The "T" handle must then be turned in after the pressure gauge is 
mounted. 


5. Mount brake pressure testing gauge to the brake test port located 
behind the cab step (see Fig. 9-3). The gauge must have a 600 psi 
capacity (correctly calibrated). 


a 


Pressure 
Testing Gauge 














V1079 
































K1067 








Brake Accumulator 
Port Port 


Fig. 9-3: Diagnostic Ports 


6. Repeatedly pump (push, hold, release) the brake pedal until all brake 
line pressure is depleted. The brake test gauge must read 0 psi. 


7. Check to see if the accumulator test gauge (Item 5) now reads 
375-425 psi. If pressure is correct, proceed to Step 8. If pressure is 
incorrect, proceed to Step 15. 


8. Start the engine and allow it to run (idle) throughout the remainder of 
the bleeding and testing procedure. This will allow the accumulator to 
maintain operating pressure. 
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9. 


10: 


11. 


12. 


13. 


14. 


Open bleeder screw at left rear wheel (see Fig. 9-4) and slowly apply 
brake pedal until air is bled out of the line. Then close the bleeder 
screw by torquing it to 20 ft-lbs. Repeat this step at each wheel in the 
following sequence: left rear, right rear, right front, left front. 


Bleeder 





Fig. 9-4: Brake Bleeding 


For testing brake line pressure, apply pressure on the brake pedal and 
hold. The gauge at the test port should read 310 to 350 psi. If pressure 
is correct, release the brake pedal, remove gauge from port, put the 
cap back on the port, and continue with Step 11. If pressure is 
incorrect, contact the JLG Service Department. 


Allow accumulator to reach full charge (high limit) pressure. The 
accumulator test gauge must read between 1500 and 1600 psi. If 
pressure is correct, proceed to Step 12. If pressure is incorrect, make 
necessary adjustments (see “Service Brake Valve - Models with 
Control Manifold Hydraulics” on page 9-6). 


Repeatedly pump (push, hold, release) the brake pedal to allow 
accumulator pressure to drop. While watching the accumulator test 
gauge (Item 5), note the lowest pressure indicated before the 
accumulator begins to recharge (pressure begins to rise). 


Perform Step 12 two more times. Lowest pressure reading (low limit) 
must be between 1100 and 1200 psi. If pressure is correct, proceed to 
Step 14. If pressure is incorrect, shut off engine, replace the brake 
valve, and return to Step 8. 


Turn out “T” handle (Item 8) on accumulator test gauge (Item 5). 
Release any remaining air in gauge through bleeding screw (Item 4) 
and tighten. Remove gauge from accumulator and replace gas valve 
cap (Item 3). Replace valve guard (Item 2) and two (2) capscrews 
(Item 1). Torque capscrews to 35 ft-lbs. 
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The brake testing and bleeding procedure is complete. 


Accumulator Pre-charge 15. The following procedure is for adjusting accumulator pre-charge (from 
Step 7 above). 


a. If test gauge pressure reads too high, slowly turn out gauge 
bleeding valve (Item 4) to release pressure and tighten when 
375-425 psi on accumulator gauge (Item 5) is indicated. 


b. If test gauge pressure reads too low, charge accumulator as 
described in “Pre-Charging Accumulator” on page 9-19 (through 
Step 12). 


c. If correct pressure cannot be achieved, replace accumulator, 
reinstall test gauge, and adjust accumulator to correct pressure. 


d. Return to Step 8 under “Testing and Bleeding” and continue. 
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Service Brake Pedal and Valve 


Adjustment 


Service Brake Valve - 
Models with Control 
Manifold Hydraulics 


6K-37 (S/N 101-317) 
6K-42 (S/N 101-119) 

8K-42 (S/N 101-220) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 

644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

844C-42 (S/N 101-521) 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 


























22 © 
23 ——_® 3 
# Description # Description 
1 Brake Pedal 13 Piston 
2 Hex Nut 14 Regulator Spring 
3 U-Clamp 15 Spring Seat 
4 Deadband Setscrew 16 Spool 
5 Socket Head Capscrew 17 Spool Return Spring 
6 Actuator Base 18 Piston Return Spring 
7 Pedal Mounting Pin 19 Body 
8 Flange Head Capscrew 20 O-Ring 
9 Rubber Boot 21 Port Adapter 
10 Piston Guide 22 Lockwasher 
11 O-Ring 23 Hex Jam Nut 
12 Seal 




















Fig. 9-5: Service Brake Valve Adjustment - Models with Control Manifold 
Hydraulics 


(Ref. Fig. 9-5) The following procedure is for checking and adjusting the 
brake valve pressure for models with control manifold hydraulics. 
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1. With the engine off, connect a 0-600 psi gauge to the test port marked 
“BRAKES?” located behind the cab step. Pump the brakes until the 
gauge reads 0 psi. 


2. Remove the brake pedal assembly (Item 1) by loosening the four (4) 
1/4’ nuts (Item 2) on the two (2) U-clamps (Item 3) and pushing the 
pedal mounting pin (Item 7) out. 


Remove the rubber boot (Item 9), being careful not to damage it. 


Use a spanner wrench to remove the piston guide (Item 10) from the 
body (Item 19). 


5. Remove the flange head capscrew (Item 8) from the piston (Item 13). 
Record the number of turns the capscrew was backed out. 


Note: The flange head capscrew has thread sealant applied to the threads. Grasp 
the piston around the large diameter end so as to not damage the sealing 
area on the piston. 


6. Remove the thread sealant from the flange head capscrew and piston. 


7. Reassemble the flange head capscrew into the piston, turning it in the 
same number of turns that was used to turn it out. 


Note: Do not apply thread sealant at this point. 


8. Install and use a spanner wrench to secure the piston guide to the 
piston. 


Note: Do not install the rubber boot at this time. 


9. Install the brake pedal assembly (Item 1) onto the actuator base 
(Item 6) by pushing the pedal mounting pin (Item 7) through the 
U-clamps (Item 3) until centered in the actuator base. 


10. Tighten the 1/4” nuts (Item 2) on the U-clamps (Item 3). Adjust the 
deadband setscrew (Item 4) out so that it does not contact the flange 
head capscrew. 


11. Connect a 0-600 psi gauge to the brake test port located behind the 
cab step. Start the engine and record the maximum brake output 
pressure with the brake pedal fully depressed. If the pressure is 
outside the range of 330-375 psi, adjust the flange head capscrew. 


Note: Turn the flange head capscrew into the piston to decrease pressure and out 
to increase pressure. 
12. Repeat Steps 1-4. 


13. Remove the flange head capscrew (Item 8) and record the number of 
turns the capscrew was backed out. 


14. Apply blue thread sealant to the threads of the capscrew, being careful 
not to get thread sealant anywhere on the piston sealing area. Install 
the capscrew in the piston and turn it in the recorded amount. 


15. Install and use a spanner wrench to secure the piston guide to the 
piston. 
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16. 


17. 
18. 


1S. 


20. 


21. 


Install the rubber boot (Item 9) onto the body (Item 19). Apply a quality 
adhesive sealant to the boot and head of the flange head capscrew. 


Repeat Step 9 and Step 10. 


Adjust the deadband setscrew (Item 4) until it contacts the flange head 
Capscrew. 


Place a 0.010” shim between the actuator base (Item 6) and the pedal 
return stop. 


Connect a 0-600 psi gauge to the brake test port behind the cab step 
and start the engine. Adjust the deadband set screw just until the 
regulated output pressure starts to rise, then back out the setscrew 1/8 
turn and lock the setscrew with its jam nut. 


Remove the 0.010” shim. 
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Service Brake Pedal and 
Valve — Models with 
Control Manifold 
Hydraulics 


6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

8K-42 (S/N 101-220) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 

644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

844C-42 (S/N 101-521) 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 




















Brakes 


v1072 




















# Description # Description 

1 Cab Front Cover 10 Brake Pedal and Valve Assembly 
2 Phillips Truss Head Screw 11. Hex Nut 

3 Hex Nut 12 Lockwasher 

4 Lockwasher 13 Swivel Tee for Pressure Switch 
5 Large Flatwasher and Diagnostic Port Hoses 

6 Flatwasher 14 Elbow 

7 Phillips Truss Head Screw 15 Hex Head Capscrew 

8 Hydraulic Hose to B Port 16 Elbow 

9 Hydraulic Hose to T Port 17 Elbow 














Manifold Hydraulics 
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Fig. 9-6: Service Brake and Valve Installation — Models with Control 


9-9 


Brakes 
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The following service brake removal procedure refers to Fig. 9-6. 


iis 


10. 


Follow preparation procedures as outlined in Section 3 and in 
Section 5 of this manual. 


With the engine off, connect a 0-600 psi gauge to the test port located 
behind the cab step. 


Pump the brake repeatedly until the gauge reads 0 psi. 


Loosen and remove Phillips truss head screw (Item 7), flatwashers 
(Items 5 and 6), lockwasher (Item 4), and hex nut (Item 3) that secure 
cab front cover (Item 1) to cab step. 


Loosen and remove remaining three (3) Phillips truss head screws 
(Item 2) and cab front cover. 


Slowly loosen hydraulic hoses (Items 8 and 9) from elbows (Items 16 
and 17). Tag hoses and fittings. Disconnect hoses and drain remaining 
oil into appropriate container. 


Slowly loosen swivel tee (Item 13) from elbow (Item 14) connected to 
the brake valve. Disconnect tee and drain remaining oil into 
appropriate container. 


Loosen and remove three (3) each capscrews (Item 15), nuts 
(Item 11), and lockwashers (Item 12) that secure the service brake and 
valve assembly to floor of cab. 


Remove service brake and valve assembly (Item 10) from the machine 
and take it to a suitable location for further disassembly. 


Note position of, tag, and remove three (3) elbows (Items 14, 16, 
and 17) from service brake and valve assembly. Clean with solvent and 
dry with compressed air. 
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Service Brake Valve — 
Models with Control 
Manifold Hydraulics 


6K-37 (S/N 101-317) 
6K-42 (S/N 101-119) 

8K-42 (S/N 101-220) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 

644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

844C-42 (S/N 101-521) 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 





Brakes 
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# Description # Description 

1 Brake Pedal 12 Piston 

2 Hex Nut 13 Regulator Spring 

3 U-Clamp 14 Spring Seat 

4 Socket Head Capscrew 15 Spool 

5 Actuator Base 16 Spool Return Spring 

6 Pedal Mounting Pin 17 Piston Return Spring 

7 Flange Head Capscrew 18 Body 

8 Rubber Boot 19 O-Ring 

9 Piston Guide 20 Port Adapter 

10 O-Ring 21 Lockwasher 

11 Seal 22 Hex Jam Nut 








Fig. 9-7: Service Brake and Valve Assembly — Models with Control Manifold 


Hydraulics 


The following disassembly procedure refers to Fig. 9-7. 


1. Loosen and remove flange head capscrew (Item 7) along with other 
brake valve assembly parts (Items 8-17). 


2. Remove the thread sealant from the flange head capscrew and piston 


(Item 12). 


3. Loosen and remove port adapter (Item 20) and O-ring (Item 19) from 


brake valve body. 
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Brakes 


4. Discard rubber boot (Item 8), O-ring (Item 10), and seal (Item 11). 


5. Clean remaining parts with solvent and dry with compressed air. 
Inspect all parts for damage and replace, if necessary. 


Note: The spool (Item 15) and valve body (Item 18) cannot be purchased 
separately. If these parts are damaged, it will be necessary to replace the 
entire valve assembly (Items 7-20). 


Reassembly 


Brake Valve — Models with 
Control Manifold 
Hydraulics 


6K-37 (S/N 101-317) The following reassembly procedure refers to Fig. 9-7. 

6K-42 (S/N 101-119) 

8K-42 (S/N 101-220) 1. Install port adapter (Item 20) and O-ring (Item 19) on brake valve body 
10K-42 (S/N 101-106) (Item 18). Lubricate O-ring before installing it. 

10K-54 (S/N 101-103) ; Sessile sted 

644B-37 (S/N 101-590, 592-666) 2. Obtain a seal kit which includes a rubber boot (Item 8), O-ring 


644B-42 (S/N 101-207) (Item 10), and seal (Item 11). Lubricate O-ring and seal before 

844C-42 (S/N 101-521) installing them. 

1044C-42 (S/N 101-116) oe 

1044C-54 (S/N 101-154) 3. Install remaining valve assembly parts (Items 8-17) on valve body 
(Item 18) with flange head capscrew (Item 7) in order shown in 
Fig. 9-7. 
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Service Brake Adjustment Procedures 


Models with Control Manifold Hydraulics 





6K-42 (S/N 101-119) 

8K-42 (S/N 101-220) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 

644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

844C-42 (S/N 101-521) 
1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 





Place a .010” 
zg Shim Here 12 
(See Step 21) 





V1103 














# Description # Description 
1 Brake Pedal 10 O-Ring 

2 Hex Nut 11 Seal 

3 Deadband Setscrew 12 Piston 

4 U-Clamp 13 Regulator Spring 

5 Actuator Base 14 Spring Seat 

6 Pedal Mounting Pin 15 Spool 

7 Flange Head Capscrew 16 Spool Return Spring 

8 Rubber Boot 17 Piston Return Spring 

9 Piston Guide 18 Body 

















Fig. 9-8: Service Brake Adjustment — Models with Control Manifold 
Hydraulics 


The following brake adjustment procedure refers to Fig. 9-8. 


1. With the engine off, connect a 0-600 psi gauge to the test port marked 
“Brakes” located behind the cab step. 


2. Pump the brakes until the gauge reads 0 psi; remove the gauge. 
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Description # Description 














Cab Front Cover 4 Flatwasher 
Flatwasher 5 Phillips Truss Head Screw 
Phillips Truss Head Screw 

















10. 


Fig. 9-9: Cab Front Cover Installation — Early Production 
(Ref. Fig. 9-9) Remove the cab front panel as follows: 


a. Remove the Phillips truss head screw (Item 3) and flatwasher 
(Item 2) securing the cab front cover (Item 1) to the cab step. 


b. Remove the three (3) Phillips truss head screws (Item 5) and 
flatwashers (Item 4) and the cab front cover. 


Remove the pedal assembly by loosening the four (4) %" nuts (Item 2) 
on the U-clamps (Item 4) and pushing the pedal mounting pin (Item 6) 
out. 


Remove the rubber boot (Item 8), being careful not to damage it. 


Use a spanner wrench to loosen and remove the piston guide (Item 9) 
from the body (Item 18). 


Remove the flange head capscrew (Item 7) from the piston (Item 12). 
Record the number of turns it took to back out the capscrew. 


Note: The flange head capscrew (Item 7) has thread sealant applied to its 
threads. Grasp the piston around the large diameter end, so as to not 
damage the sealing area on the piston. 


Remove all thread sealant from the flange head capscrew and the 
piston. 


Install the flange head capscrew into the piston, turning it in the same 
number of turns that was used to back it out. 


Install and secure the piston guide (Item 9) into the body. 


Note: Do not install rubber boot at this time. 
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11. Install the brake pedal (Item 1) onto the actuator base (Item 5) by 
pushing the pedal mounting pin (Item 6) through the U-clamps (Item 4) 
until centered in the actuator base (Item 5). 


12. Tighten the four (4) 14" nuts (Item 2) on the U-clamps. Adjust the 
deadband setscrew (Item 3) out so that it doesn’t contact the flange 
head capscrew (Item 7). 


13. Connect a 0-600 psi gauge to the brake test port located behind the 
cab step. 


14. Start the engine and record the maximum brake output pressure with 
the brake pedal fully depressed. If the pressure is outside the range of 
330-375 psi, adjust the flange head capscrew (Item 7). This can be 
accomplished by turning the capscrew into the piston (Item 12) to 
decrease the pressure or out to increase the pressure. 


15. Repeat Step 1 through Step 6. 


16. Record the number of turns it takes to remove the flange head 
capscrew from the piston. Apply blue thread sealant the threads of the 
capscrew, being careful not to get the thread sealant anywhere on the 
piston sealing area. Turn the flange head capscrew in the recorded 
number of turns. 


17. Install and secure the piston guide (Item 9) into the body (Item 18). 


18. Install rubber boot (Item 8) onto body. Apply a quality adhesive sealant 
to the boot and the head of the flange bolt. 


19. Repeat Step 11 and Step 12. 


20. Adjust the deadband setscrew until it contacts the flange head 
capscrew (Item 7). 


21. Place a 0.010” shim between the actuator base (Item 5) and the pedal 
return stop. 


22. Connect a 0-600 psi gauge to the brake test port behind the cab step. 
Start the engine. 


23. Adjust the deadband setscrew just until the regulated output pressure 
starts to rise, back out the setscrew 1/8 turn, and lock the setscrew 
with the jam nut. 


24. Remove the 0.010” shim and the 0-600 psi gauge. 
25. (Ref. Fig. 9-9) Install the cab front panel as follows: 


a. Secure the cab front cover (Item 1) to the front of the cab with three 
(3) flatwashers (Item 4) and Phillips truss head screws (Item 5) 


b. Secure the cab front cover to the cab step with a flatwasher 
(Item 2) and Phillips truss head screw (Item 3). 


c. Tighten screws until snug. 
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Service Brake Pressure Switch Replacement 


Models with Control Manifold Hydraulics 





6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

8K-42 (S/N 101-220) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 

644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

844C42 (S/N 101-521) 

1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 
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Vv1073 





Description Description 














OND —! * 


Wiring Harness Connector 
Service Brake Pressure Switch 
Hydraulic Hose 


Adapter Fitting 
Brake Pedal Hydraulic Hose 
Hydraulic Hose 


Oo BR! * 














Fig. 9-10: Service Brake Pedal Pressure Switch — Control! Manifold 
Hydraulics 


The service brake pedal pressure switch is located on the left side and 
towards the rear of the valve plate (see Fig. 9-10). This switch is normally 
open and is set to close above 250 psi. 


is 
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Follow preparation procedures as outlined in Section 3 and in 
Section 5 of this manual. 


Tag and disconnect the wiring harness connector (Item 1) from the 
connector on the brake pressure switch (Item 2). 


Remove the brake pressure switch from the adapter fitting (Item 4). 
Discard the pressure switch. 


Install a new brake pressure switch (Item 2) on the adapter fitting 
(Item 4). For final tightening, torque the pressure switch to 
205-235 in-lbs. 


Reconnect the wiring harness connectors (Item 1) to the connectors 
on the brake pressure switch. 
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Models with Mid-Inlet Hydraulics 





6K-37 (S/N 318-) 

6K-42 (S/N 120-) 

8Kk-42 (S/N 221-) 
10K-42 (S/N 107-) 
10K-54 (S/N 104-) 
644B-37 (S/N 591, 667-) 
644B-42 (S/N 208-) 
844C-42 (S/N 622-) 
1044C-42 (S/N 117-) 
1044C-54 (S/N 155-) 





Vv1102 





# Description # Description 














1 Wiring Harness Connector 3 Control Valve 
2 Service Brake Pressure Switch 

















Fig. 9-11: Service Brake Pedal Pressure Switch — Models with Mid-iInlet 
Hydraulics 


The service brake pedal pressure switch is located on the right side of the 
control valve in the port marked “SW* (see Fig. 9-11). This switch is 
normally open and is set to close above 250 psi. 


1. 


Follow preparation procedures as outlined in Section 3 and in 
Section 5 of this manual. 


Tag and disconnect the wiring harness connector (Item 1) from the 
connector on the brake pressure switch (Item 2). 


Remove the brake pressure switch from the control valve (Item 3). 
Discard the pressure switch. 


Install a new brake pressure switch in the “SW” port of the control 
valve. For final tightening torque the pressure switch to 205—235 in-lbs. 


Reconnect the wiring harness connector (Item 1) to the connector on 
the brake pressure switch. 
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The accumulator is a 3000 psi piston-type accumulator. It has a oil volume 
of 116 cubic inches and gas volume of 126 cubic inches, with a bore size 
of four inches. 


The pneumatic accumulator is operated by compressed gas. Gas and 
hydraulic oil occupy the same container. When oil pressure rises, incoming 
oil compresses the gas. When oil pressure drops, the gas expands, forcing 
oil out. The gas is separated from the oil by a “free floating” piston (see 
Fig. 9-12). This prevents mixing of gas and oil and keeps gas out of the 
hydraulic system. The piston (Item 4) fits into a smooth bore and uses 
seals (Item 6) to separate gas (Item 3) from oil (Item 5). O-rings (Item 2) in 
the end caps prevent leakage of gas/oil. 


The accumulator must be “pre-charged” with gas before use in a system. 
This is done by filling the gas chamber with dry nitrogen to a pressure of 
400 psi. The gas valve (Item 1) is used for pre-charging and testing the 
accumulator. 
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To Hydraulic System 
# Description # Description 
1 Gas Valve 4 “Free-Floating” Piston 
2 End Cap O-Rings 5 Oil Chamber 
3 Gas Chamber 6 Piston Seals 

















Fig. 9-12: Accumulator 
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WARNING: 


CAUTION: 


CAUTION: 


WARNING: 


CAUTION: 


Pre-Charging Accumulator 


Brakes 


Never fill an accumulator with oxygen! An explosion could 
result if oil and oxygen mix under pressure. Always fill an 
accumulator with dry nitrogen. Nitrogen gas is free of water 
vapor and oxygen which makes it harmless to parts and is 
safe to use. 


Never fill an accumulator with air. When air is compressed, 
water vapor condenses and can cause corrosion. This may 
damage seals and ruin the accumulator. 


Never charge an accumulator to a pressure more than that 
specified. Pressure should be 375—425 psi. 


Always release all hydraulic pressure before removing an 
accumulator from the system. 


Before disassembling an accumulator, release both gas and 
hydraulic pressure. When disassembling an accumulator, 
make sure that dirt and abrasive materials do not enter any 
openings. 


Note: Replacement accumulators shipped from the factory are not pre-charged. 


Make sure the nitrogen bottle, as well as the charging and gauging 
assembly used, is compatible with the gas valve assembly. The nitrogen 
source and all components must be rated for a pressure at least as high as 
the nitrogen source. It is strongly recommended that the nitrogen bottle 
has a high pressure regulator. Nitrogen gas bottles for water-pumped 
nitrogen have right-hand valve threads and are used with accumulators up 


to 3000 psi. 
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# Description # Description 
1 Capscrew 6 Gauge Cap 

2 Valve Guard 7 Nitrogen Hose 

3 Gas Valve Cap 8 “T” Handle 

4 Gauge Bleed Valve 9 Gas Valve 

5 Accumulator Test Gauge 10 Accumulator 





Fig. 9-13: Accumulator Charging 
Pre-charge the accumulator using the following steps (see Fig. 9-13): 


1. Follow preparation procedures as outlined in Section 3 and in 
Section 5 of this manual. 


Make sure nitrogen supply is shut off. 
Attach hose (Item 7) to nitrogen bottle. 


Remove two (2) capscrews (Item 1), valve guard (Item 2), and gas 
valve cap (Item 3). 


5. Back “T” handle (Item 8) on accumulator test gauge (Item 5) all the 
way out (counterclockwise). The pressure gauge must have 2500 psi 
capacity (correctly calibrated). 


6. Mount test gauge on accumulator gas valve (Item 9) and tighten. Be 
sure of an air-tight connection when mounting gauge. 


7. Close (turn in) bleed valve (Item 4). 
Remove gauge cap (Item 6) from test valve. 


While making sure not to loop or twist the hose, attach swivel nut on 
nitrogen hose (Item 7) to gas valve. 
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10. Turn “T” handle all the way down. This will depress (open) the core in 
the gas valve. 


11. Crack open nitrogen bottle valve and slowly fill the accumulator. Close 
the nitrogen bottle valve when gauge indicates desired pre-charge 
pressure (400 psi). 


12. Let the pre-charge set for 10-15 minutes. This will allow the gas 
temperature to stabilize. If the desired pre-charge range (375-425) is 
exceeded, close nitrogen bottle valve, then slowly open the bleed valve 
(Item 4) until desired pressure is reached. 


CAUTION: Do not reduce pre-charge by depressing valve core with a 
foreign object. High pressure may rupture rubber valve seat. 


13. When finished pre-charging accumulator, turn “T” handle all the way 
out, then open (turn out) bleed valve. 


14. While holding the gas valve to keep it from turning, loosen and remove 
swivel nut on nitrogen hose (Item 7). 


15. Install gauge cap on test valve. Remove test gauge and replace gas 
cap on valve (Item 3). Torque gas cap to 10—15 in-lbs. (Gas cap acts 
as a secondary seal.) 


16. Install gas valve guard and two (2) capscrews on the accumulator gas 
end cap. Torque capscrews to 35 ft-lbs. 


If an external gas leak is suspected, apply soapy water to the gas valve 
and seams of the gas end cap. If bubbles form, there is a leak. 


If and internal gas leak is suspected, check for foaming oil in the hydraulic 
reservoir and/or no accumulator action. These signs usually mean faulty 
piston seals inside the accumulator. 


Checking Accumulator Recharge Pressure and Nitrogen Pre-Charge 





1. Park the vehicle on a level surface, lower boom to the ground, and 
engage park brake. 


2. While the engine is off, pump brake pedal repeatedly until accumulator 
is discharged. This will allow the “free-floating” piston to bottom against 
the hydraulic end cap. 


3. Connect a high pressure gauge to the test port marked “ACCUM.” 
located behind the cab step (see Fig. 9-3). 


4. Start the engine and slowly pump the brake pedal while closely 
watching the test gauge. 
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5. Record the lowest pressure observed before the accumulator 
recharges. The pressure should be 950-1200 psi. This reading is the 
accumulator recharge pressure. 


Shut the engine off. 


Slowly pump the brake pedal while closely watching the pressure 
gauge. 


8. Record the lowest pressure observed before the pressure drops to 
nearly zero. This reading is the nitrogen pre-charge. This pressure 
should be 375-425 psi. 


9. If either of the recorded readings are outside the recommended 
ranges, contact the JLG Service Department. 
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Accumulator 


Models with Control Manifold Hydraulics 





6K-37 (S/N 101-317) 

6K-42 (S/N 101-119) 

8K-42 (S/N 101-220) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 

644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

844C42 (S/N 101-521) 

1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 
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Capscrew 

Gas Valve Guard 
Gas Valve Cap 
Gas Valve 
Accumulator 
Mounting Bracket 
Hex Nut 


NOOR WD | * 











8 Lockwasher 


9 Capscrew 


10 Hydraulic Hose to AC Port 


on Control Manifold 


11 Elbow 


12 Lockwasher 
13 Hex Capscrew 








Fig. 9-14: Accumulator Installation — Models with Control Manifold 
Hydraulics 


The following procedure refers to Fig. 9-14. 


1. Follow preparation procedures as outlined in Section 3 and in 


Section 5 of this manual. 


2. With the engine off, install a brake pressure diagnostic port test gauge 
to the hose into the brake diagnostic port. This test gauge kit sold by 
JLG includes a 3-foot long hose making it possible to read the gauge 


from the operator cab. 
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3. While watching test gauge, press brake pedal numerous times until 


pressure gauge reads 0 psi. At this point, the “free-floating” piston will 
be bottomed at the hydraulic end cap. Remove test gauge and cap 
diagnostic port. 


To release pre-charge pressure in accumulator, perform the following 
steps (see Fig. 9-2 on page 9-2): 


a. Remove two (2) capscrews (Item 1) and gas valve guard (Item 2). 
b. Remove gas valve cap (Item 3) from gas valve (Item 9). 


c. Back “T” handle (Item 8) on accumulator test gauge (Item 5) all the 
way out (counter clockwise). The bleed valve (Item 4) should be 
closed (turned in). 


d. Mount test gauge on accumulator gas valve (Item 9). Be sure of an 
air-tight connection when mounting the gauge. 


e. Turn “T” handle all the way down. This will depress (open) the core 
in gas valve. 


f. Slowly open bleed valve to release gas pressure. 


g. Wait until all gas pre-charge is released from accumulator 
(pressure gauge reads 0 psi). Remove pressure gauge and 
temporarily reinstall gas valve cap (Item 3). 


CAUTION: Do not release pre-charge by depressing valve core with a 


foreign object. High pressure may rupture rubber valve seat. 


To avoid possible contamination of hydraulic system, clean swivel nut 
on hydraulic hose (Item 10) and elbow (Item 11) on bottom of 
accumulator (Item 5) with solvent. 


Slowly loosen and remove hydraulic hose connected to elbow. Drain 
remaining oil into appropriate container. Cap elbow and hydraulic hose 
end. 


Loosen hex nut (Item 7), lockwasher (Item 8), and capscrew (Item 9) 
securing accumulator to mounting bracket (Item 6) enough so 
accumulator may be removed. 


CAUTION: Do not completely remove hex nut, lockwasher, and capscrew. 


Care must be taken to avoid personal and/or equipment 
damage when accumulator is being removed. 


Loosen and remove three (3) capscrews (Item 13) and lockwashers 
(Item 12) securing accumulator to valve plate. 


Carefully remove the accumulator and take it to an appropriate place 
for further disassembly and cleaning. 


Note: Threaded holes in the accumulator end cap may be used as a means of 


attachment for lifting. A sling around the body may also be used. 
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# Description # Description 
1 Hex Capscrew 8 Teflon Ring 

2 Valve Guard 9 Piston 

3 Gas Valve Cap 10 Backup Washer 

4 Gas Valve 11 V-Ring 

5 O-Ring 12 Accumulator Body 

6 Gas End Cap 13 O-Ring 

7 O-Ring 14 Hydraulic End Cap 





Fig. 9-15: Accumulator Assembly 
The following procedure refers to Fig. 9-15. 


1. Lay accumulator horizontally in a vice or hold it down with a strap 
wrench. 


Remove fitting (Item 11) from bottom of accumulator. 
Remove gas valve cap (Item 3) and gas valve (Item 4). 


Remove the gas end cap (Item 6) from accumulator body (Item 12) as 
follows: 


a. Install three (3) pins into holes in end cap. 


b. Using a long bar working against the pins, unscrew end cap from 
body. 


CAUTION: Always remove the gas end cap before removing the hydraulic 
A end cap. 
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5. Remove piston (Item 9) by pushing it out with a bar from hydraulic end 
of accumulator. 


CAUTION: Never try to remove piston by applying compressed air to the 
A opposite end. 


Remove two (2) Teflon rings (Item 8) from piston. 
Remove two (2) backup washers (Item 10) from piston. 


To remove V-ring (Item 11) from piston, lift it with a small, smooth 
screw driver or similar tool. Move tool around the piston several times 
while using the other hand to work ring off piston. 


9. Remove hydraulic end cap (Item 14) from the accumulator body as 
described in Step 4. 


10. Remove O-rings (Items 5, 7, and 13) from gas valve and end caps 
(Items 4, 6, and 14). 


11. Discard O-rings, Teflon rings, backup washers, and V-ring. 


12. Clean all remaining parts with solvent and dry with compressed air. 
Clean bore of accumulator body with a clean, lint-free cloth soaked in 
clean solvent. The bore must be clean of any visible particles or 
particles detectable to touch. 


13. Inspect piston for cracks, burrs around O-ring grooves, or any other 
visible damage. Using a light, examine the body bore for scratches or 
scoring. Inspect end caps for damaged threads or burrs on O-ring 
grooves. Replace any damaged parts. 


Note: Minor nicks, scratches, or light scoring of the body bore can be removed by 
using crocus cloth. Dress bore until all apparent imperfections have been 
removed. 


Note: The two end caps (Items 6 and 14) and accumulator body (Item 12) cannot 
be purchased separately. If these items become damaged, the entire 
accumulator assembly must be replaced. 


14. Obtain an accumulator repair kit to replace O-rings, Teflon rings, 
back-up washers, and V-ring. 


Note: Coat all internal parts with clean hydraulic fluid before reassembly. 


15. Install new V-ring (Item 11) and two (2) backup washers (Item 10) (one 
on each side of V-ring) on piston (Item 9). 


16. Install two (2) new Teflon rings (Item 8) on piston. 


17. Install piston (hollow side toward gas end) into bore of hydraulic end of 
accumulator body (Item 12). Piston will fit snug. To avoid possible 
damage, do not let V-ring drag on threads. The piston must go into the 
bore exactly square and very slowly. The V-ring will compress as it 
rides up the chamfer if done slowly. However, it may be damaged if 
forced quickly. 
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18. Use a hammer and wood block to tap piston into the bore until it is 


about two inches below start of honed bore surface. To prevent piston 
from bouncing back and damaging the V-ring, keep force against 
piston while tapping piston through bore chamfer. Cover gas end 
opening of accumulator body to keep dirt out. 


19. Install new O-rings (Items 7 and 13) on end caps (Items 6 and 14). 


Note: Care should be taken not to drag end cap O-rings over threads in body. 


Each end cap should be flush with or above the end of the accumulator 
body within 1/32” to 3/32”. The end cap will stop against chamfer leading 
into honed bore. Since O-ring sealing is not dependent upon cap tightness, 
extreme tightness is not required. 


20. Install hydraulic end cap (Item 14) on hydraulic end of accumulator 


body. 


21. Push piston fully down until it contacts hydraulic end cap. 


Important: If piston is not in contact with hydraulic end cap, it will slam into end 


cap when accumulator is pre-charged. 


22. Install gas end cap (Item 6) on gas end of accumulator body. 


23. Install new O-ring (Item 5) on gas valve (Item 4) and install valve in end 


cap. Pre-charge the accumulator with nitrogen. See “Pre-Charging 
Accumulator” on page 9-19 for procedures. 


Models with Control Manifold Hydraulics 





6K-37 (S/N 101-317) 
6K-42 (S/N 101-119) 

8K-42 (S/N 101-220) 

10K-42 (S/N 101-106) 

10K-54 (S/N 101-103) 

644B-37 (S/N 101-590, 592-666) 
644B-42 (S/N 101-207) 

844C42 (S/N 101-521) 

1044C-42 (S/N 101-116) 
1044C-54 (S/N 101-154) 


The following installation procedure refers to Fig. 9-14 on page 9-23. 


2 


It is usually easier to pre-charge the accumulator before installation on 
the machine. See “Pre-Charging Accumulator” on page 9-19 for 
procedures. 


Install elbow (Item 11) in accumulator bottom (Item 5). Torque to 
40-44 ft-lbs and cap elbow. 


Install accumulator into mounting bracket (Item 6). Position 
accumulator so that bottom holes line up with holes in valve plate. 


Secure accumulator to valve plate with three (3) lockwashers (Item 12) 
and capscrews (Item 13). Torque capscrews to 65 ft-lbs. 


Tighten hex nut (Item 7), lockwasher (Item 8), and capscrew (Item 9) to 
secure the accumulator to the mounting bracket. Torque hex nut to 
50 in-lbs. 


Connect hydraulic hose (Item 10) to elbow. Torque swivel nut to 
44-48 ft-lbs. 
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Fig. 9-16: Park Brake 


The park brake is a drum type located on the output shaft of the 
transmission (see Fig. 9-16). The park brake cylinder, cylinder mount, and 
linkage assembly is located on the transmission behind the valve plate. 
The hydraulic cylinder has an internal compression spring that actuates 
the park brake. The park brake control is located beneath the instrument 
panel in the operator compartment. 


When the valve handle is pulled out, hydraulic pressure is routed to the 
cylinder. The hydraulic pressure overcomes the spring force and the park 
brake is engaged. When the handle is pushed in, the hydraulic pressure in 
the cylinder is released to the return side of the hydraulic system. The 
spring force in the cylinder then releases the park brake. In the event that 
hydraulic pressure is lost, the park brake can still be set. 


Two versions of park brake cylinder mounting and linkage assemblies are 
described in the following pages. The version used in early production (see 
Fig. 9-21 under “Cylinder Removal” below) has a brake cylinder mounted 
horizontally. This version includes a cylinder that has 200 pounds of spring 
force when the rod is fully extended, a maximum hydraulic retract of 500 
psi, and a 2” bore by 2” stroke single-acting spring extend. It has one 
grease fitting that requires weekly lubrication (see Fig. 9-21, Item 22). 
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The version used in latter production is shown in Fig. 9-22. This version 
includes a cylinder that is mounted vertically and has 600 pounds of spring 
force when the rod is fully extended and 300 pounds of spring force when 
the rod is fully retracted. It has a maximum hydraulic extend of 500 psi and 
a 2” bore by 2.62” stroke single-acting spring retract. 


Inspection 
1. Inspection interval is every 100 hours of operation. 
Check all hydraulic lines and fittings for leaks and damage. 


3. Inspect hydraulic cylinder and mechanical linkages for condition and 
wear. 


Check condition of breather port on hydraulic cylinder. 
Repair or replace items as needed. 
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Park Brake Pressure Switch 
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Models with Control Manifold Hydraulics 





6K-37 (SIN 101-317) 
6K-42 (SIN 101-119) Q; 
8K-42 (SIN 101-220) Sy 2 
10K-42 (S/N 101-106) ‘ca : 
10K-54 (SIN 101-103) Le 
644B-37 (SIN 101-590, 592-666) T 4 
644B-42 (S/N 101-207) bo 
844C-42 (S/N 101-621) 

1044C-42 (S/N 101-116) | 





1044C-54 (S/N 101-154) 
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Description 
Wiring Harness Connector 
Park Brake Pressure Switch 
Reducer Bushing 
Adapter 


Description 
Hydraulic Hose to Brake Cylinder 
Swivel Branch Tee 
Hydraulic Hose to Brake Valve 





NO OF 





ROoONDM —|* 














Fig. 9-17: Park Brake Pressure Switch - Models with Control Manifold 
Hydraulics 


(Ref. Fig. 9-17) For models with control manifold hydraulics, the park brake 
pressure switch is located on the center, rear portion of the valve plate. 
This switch is normally closed and is set to open at 100 psi. 


1. Follow preparation procedures as outlined in Section 3 and in 
Section 5 of this manual. 


surface, lower the boom to the ground, shut off the engine, 


) CAUTION: To avoid potential injury, be sure to park the vehicle on a level 
and block the wheels before servicing the park brake. 


2. Release the park brake. 


3. Tag and disconnect the wiring harness connectors (Item 1) from the 
connectors on the brake pressure switch (Item 2). 
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6K-37 (S/N 318-) 

6K-42 (S/N 120-) 

8K-42 (S/N 221-) 
10K-42 (S/N 107-) 
10K-54 (S/N 104-) 
644B-37 (S/N 591, 667-) 
644B-42 (S/N 208-) 
844C-42 (S/N 622-) 
1044C-42 (S/N 117-) 
1044C-54 (S/N 155-) 
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Remove the brake pressure switch from the reducer bushing (Item 3). 
Discard pressure switch. 





V1105 





# 








Description # Description 








1 











Park Brake Pressure Switch 2 Intermediate Wire Harness 





Fig. 9-18: Park Brake Pressure Switch - Models with Mid-Inlet Hydraulics 


(Ref. Fig. 9-18) For models with mid-inlet hydraulics, the park brake 
pressure switch is located on the park brake cylinder. This switch is 
normally closed and is set to open at 100 psi. 


dy 


Follow preparation procedures as outlined in Section 3 and in 
Section 5 of this manual. 


surface, lower the boom to the ground, shut off the engine, 


) CAUTION: To avoid potential injury, be sure to park the vehicle on a level 


and block the wheels before servicing the park brake. 


Release the park brake. 


Tag and disconnect the wiring harness connectors (Item 2) from the 
connectors on the brake pressure switch (Item 1). 


Remove the brake pressure switch from the park brake. Discard 
pressure switch. 
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Installation, Park Brake Pressure Switch 


Models with Control Manifold Hydraulics 


(Ref. Fig. 9-17) The following procedure describes installation of the park 
brake pressure switch used on models with control manifold hydraulics. 


1. Install a new brake pressure switch (Item 2) on reducer bushing 
(Item 3). Tighten two or three turns past finger tight. 


2. Reconnect wiring harness connectors (Item 1) to the connectors on 
the brake pressure switch. 


Models with Mid-Inlet Hydraulics 


(Ref. Fig. 9-18) The following procedure describes installation of the park 
brake pressure switch used on models with control manifold hydraulics. 


1. Install a new brake pressure switch (Item 1) on the park brake. Tighten 
two or three turns past finger tight. 


2. Reconnect wiring harness connectors (Item 2) to the connectors on 
the brake pressure switch. 3 
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# Description # Description 
1 Capscrew 8 Hydraulic Hose to Pressure Switch 
2 Lockwasher 9 Hydraulic Hose to Control Manifold 
3 Instrument Panel 10 Elbow 
4 Park Brake Valve 11 Hydraulic Hose 
5 Elbow 12 Check Valve 
6 Hydraulic Hose 13 Connector 
7 Elbow 14 Hydraulic Hose 








Fig. 9-19: Park Brake Assembly 
Follow preparation procedures as outlined in Section 3 and in 


Section 5 of this manual. 


Block the wheels and release the park brake. 


Install a brake pressure diagnostic port test gauge to the hose into the 


brake diagnostic port. 


While watching test gauge, press brake pedal numerous times until 
pressure gauge reads 0 psi. Remove test gauge and cap diagnostic 


port. 


To avoid possible contamination of hydraulic system, clean the park 


brake valve and connecting hoses. 
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Tag and slowly loosen hydraulic hoses (Items 6, 11 and 14) from elbow 
(Item 5), check valve (Item 12), and connector (Item 13). Bleed any 
remaining oil into appropriate container. Disconnect hoses. Cap hoses 
and fittings. 


Loosen and remove the two (2) each capscrews (Item 1) and 
lockwashers (Item 2) that secure the park brake valve (Item 4) to the 
instrument panel (Item 3). 


Remove the park brake valve and take it to a clean area appropriate for 
further cleaning and disassembly. 


Remove elbow (Item 5), check valve (Item 12), and connector 
(Item 13) from park brake valve (Item 4). Clean with appropriate 
solvent and dry with compressed air. Replace any damaged parts. 


Disassemble, inspect, and repair park brake valve as described below 
and shown in Fig. 9-20. 


sy 
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08-9003 

















# Description # Description 
1 Control Knob 6 O-Ring 

2 Lockwasher 7 Valve Housing 

3 Snap Ring 8 O-Ring 

4 Valve Spool 9 Teflon Backup Ring 

5 Teflon Backup Ring 10 Snap Ring 














Fig. 9-20: Park Brake Valve Assembly 
Remove snap ring (Item 10) from valve spool (Item 4). 


Remove valve spool assembly (Items 1-4) from the valve housing 
(Item 7). 


Remove snap ring (Item 3) from valve spool. 


Remove O-rings (Items 6 and 8) and backup rings (Items 5 and 9) 
from valve housing. 


e. Discard O-rings, backup rings, and snap rings. 
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f. Clean all remaining parts with appropriate solvent and dry with 
compressed air. Inspect and replace any damaged parts. 


Note: It may not be necessary to separate control knob (Item 1) and 
lockwasher (Item 2) from valve spool (Item 4). Disassemble only if they 
are damaged or extremely contaminated. 


Note: The valve spool (Item 4) and valve housing (Item 7) are not sold 
separately. If these parts are damaged, it will necessary to replace the 
entire park brake valve assembly. 


g. Install new O-rings (Items 6 and 8) and backup rings (Items 5 and 
9) into valve housing in order shown in Fig. 9-20. Lubricate O-rings 
and backup rings before installing them. 


h. Install new snap ring (Item 3) into slot on valve spool near control 
knob. 


i. Install valve spool assembly (Items 1—4) into valve housing 
(Item 7). 


j. Install remaining snap ring (Item 10) into slot near end of valve 
spool. 


Valve Installation, Park Brake 
The following installation procedure refers to Fig. 9-19. 


1. Reconnect elbow (Item 5), check valve (Item 12), and connector 
(Item 13) to assembled park brake valve (Item 4). For final tightening, 
torque the check valve and connector to 46-50 ft-lbs and the elbow to 
40-44 ft-lbs. 


2. Install the park brake valve assembly (Item 4) on the instrument panel 
(Item 3) using two (2) each capscrews (Item 1) and lockwashers 
(Item 2). For final tightening, torque the capscrews to 156 in-lbs. 


3. Reconnect the hydraulic hoses (Items 6, 11, and 14) to elbow (Item 5), 
check valve (Item 12), and connector (Item 13). For final tightening, 
torque hydraulic hose swivel nuts to 235-265 in-lbs. 
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Models with Horizontal Cylinder Mount 





644B-37 (S/N 101-383) 
644B-42 (S/N 101-119) 
844C-42 (S/N 101-281) 
1044C-42 (S/N 101-106) 
1044C-54 (S/N 101-102) 
6K-37 (S/N 101-211) 
6K-42 (S/N 101-105) 
8K-42 (S/N 101-162, 165) 
10K-42 (S/N 101-106) 
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# Description # Description 
1 Cotter Pin 15 Brake Cam 
2 Brake Cylinder Pin 16 Clevis Pin 
3 Hydraulic Brake Hose 17 Cotter Pin 
4 Elbow 18 Clevis Pin 
5 Park Brake Cylinder 19 Cotter Pin 
6 Hex Jam Nut 20 Shim 
7 Lockwasher 21 Bushing 
8 Clevis 22 Grease Fitting 
9 Cotter Pin 23 Grease Fitting Cover 
10 Clevis Pin 24 Bushing 
11 Bell Crank 25 Flatwasher 
12 Flatwasher 26 Shim 
13 Adjustable Link 27 Retaining Ring 
14 Flatwasher 28 Park Brake Cylinder Mount 

















Fig. 9-21: Park Brake Cylinder — Models with Horizontal Cylinder Mount 
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1. Follow preparation procedures as outlined in Section 3 and in 
Section 5 of this manual. 


Block the wheels and make sure the park brake is released. 


3. Install a brake pressure diagnostic port test gauge to the hose into the 
brake diagnostic port. 


4. While watching test gauge, press brake pedal numerous times until 
pressure gauge reads 0 psi. Remove test gauge and cap diagnostic 
port. 


5. Slowly loosen hydraulic brake hose (Item 3), bleed any remaining oil 
into appropriate container, and disconnect hose from elbow (Item 4). 


6. Remove cotter pin (Item 9) from clevis pin (Item 10). While securing 
the brake cam in the up position and rotating the bell crank (Item 11) 
towards the park brake cylinder (Item 5), remove clevis pin from clevis 
(Item 8). 


7. Remove the cotter pin (Item 1) and brake cylinder pin (Item 2) securing 
the park brake cylinder to the park brake cylinder mount (Item 28). 
Remove park brake assembly. 


8. Remove adjustable link assembly (Items 12-19) as follows: 


a. Remove cotter pin (Item 19), flatwasher (Item 12), and clevis pin 
(Item 18) that secure two (2) adjustable links (Item 13) to bell crank 
(Item 11). 


b. Remove cotter pin (Item 17), flatwasher (Item 14), and clevis pin 
(Item 16) that secure two (2) adjustable links to brake cam 
(Item 15). 


9. Remove bell crank assembly (Items 11, 20, 21, and 24—27) as follows: 


a. Remove retaining ring (Item 27), shim(s) (Item 26), and flatwasher 
(Item 25) from bell crank. 


b. Remove bell crank and remaining shim(s) (Item 20) from park 
brake cylinder mount (Item 28). 


c. Remove two (2) bushings (Items 21 and 24) from block portion of 
park brake cylinder mount. 


10. Take the park brake assembly, along with other disassembled parts, to 
an appropriate place for further inspection and cleaning. 


11. Remove the elbow (Item 4), clevis (Item 8), lockwasher (Item 7), and 
jam nut (Item 6) from park brake cylinder. 


12. Discard the park brake cylinder, bushings, and cotter pins. Clean all 
remaining parts with appropriate solvent; inspect and replace as 
necessary. 
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Models with Vertical Cylinder Mount 





644B-37 (S/N 384-) 
644B-42 (S/N 120-) 
8440-42 (S/N 282-) 
1044C-42 (S/N 107-) 
1044C-54 (S/N 103-) 
6K-37 (S/N 212-) 

6K-42 (S/N 106-) 

8K-42 (S/N 163-164, 166-) 
10K-42 (S/N 107-) 

10K-54 (S/N 101-) 


























7 
# Description # Description 
1 Park Brake Cylinder Mount 8 Cotter Pin 
2 Hydraulic Brake Hose 9 Clevis Pin 
3 Elbow 10 Clevis 
4 Clevis Pin 11 Lockwasher 
5 Cotter Pin 12 Jam Nut 
6 Park Brake Cylinder 13 Park Brake Pressure Switch 
7 Brake Cam 14 Wiring Harness 








Fig. 9-22: Park Brake Cylinder — Vertical Cylinder Mount 


1. Follow preparation procedures as outlined in Section 3 and in 
Section 5 of this manual. 


2. Block the wheels and make sure the park brake is released. 


Install a brake pressure diagnostic port test gauge to the hose into the 
brake diagnostic port. 


4. While watching test gauge, press brake pedal numerous times until 
pressure gauge reads 0 psi. Remove test gauge and cap diagnostic 
port. 


5. Tag and disconnect wiring harness (Item 14) from park brake pressure 
switch (Item 13). Remove park brake pressure switch. 


6. Slowly loosen hydraulic brake hose (Item 2), bleed any remaining oil 
into appropriate container, and disconnect hose from elbow (Item 3). 


7. Remove cotter pin (Item 8) from clevis pin (Item 9). While holding the 
brake cam (Item 7) up, remove clevis pin from clevis (Item 10). 


9-38 Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Brakes 


8. Remove cotter pin (Item 5) and clevis pin (Item 4) securing the park 
brake cylinder (Item 6) to cylinder mount (Item 1). Remove park brake 
assembly. 


9. Take park brake assembly, along with other disassembled parts, to an 
appropriate place for further inspection and cleaning. 


10. Remove elbow (Item 3), clevis (Item 10), lockwasher (Item 11), and 
jam nut (Item 12) from park brake cylinder. 


11. Discard park brake cylinder and cotter pins. Clean all remaining parts 
with appropriate solvent; inspect and replace as necessary. 


Cylinder Installation 


Models with Horizontal Cylinder Mount 





644B-37 (S/N 101-383) The following procedure refers to Fig. 9-21. 

644B-42 (S/N 101-119) 

8440-42 (S/N 101-281) 1. Install bell crank assembly (Items 11, 20, 21, and 24—27) as follows: 
ee a ee a. Lubricate and install new bushings (Items 21 and 24) into block 
6K-37 (S/N 101-211) portion of park brake cylinder mount (Item 28). Install one into each 
6K-42 (S/N 101-105) end of block. 

8K-42 (S/N 101-162, 165, 

shine. b. Install shim(s) (Item 20) on bell crank (Item 11) and install bell 


crank through bushings. 


c. Install flatwasher (Item 25), shim(s) (Item 26), and retaining ring 
(Item 27) on bell crank. 


Note: Install as many shims as needed to eliminate horizontal movement of bell 
crank. 


2. Install adjustable link assembly (Items 12-19) as follows: 


a. Install clevis pin (Item 16) to secure two (2) adjustable links 
(Item 13) to brake cam. Install flatwasher (Item 14), and cotter pin 
(Item 17) on clevis pin. 


b. While securing brake cam (Item 15) in the up position and rotating 
bell crank (Item 11) towards park brake cylinder, secure adjustable 
links to bell crank (Item 11) with clevis pin (Item 18). 


c. Install flatwasher (Item 12), and new cotter pin (Item 19) on clevis 
pin. 
3. Install elbow (Item 4) on new park brake cylinder (Item 5). Position 


elbow as shown in Fig. 9-21. For final tightening, turn elbow to 1.5—-3 
turns past finger tight. 


4. Install park brake cylinder (Item 5) on brake cylinder mount (Item 28) 
using the brake cylinder pin (Item 2) and new cotter pin (Item 1). 


5. Install clevis (Item 8), lockwasher (Item 7), and jam nut (Item 6) on new 
park brake cylinder. 
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Note: With the park brake cylinder (Item 5) fully extended and the brake cam 


(Item 15) raised 1/16—1/8” from its lowest possible position, it should be 
possible to insert the clevis pin (Item 10) directly into the clevis (Item 8) and 
through the bell crank (Item 11). 


Make any necessary adjustments in the position of the clevis on the 
cylinder rod to meet the guidelines described in the above note. 


Install new cotter pin (Item 9) on clevis pin. 


Tighten jam nut (Item 6) to ensure that lockwasher (Item 7) is secured 
to clevis. 


Reconnect hydraulic brake hose (Item 3) to eloow and torque hose 
swivel nut to 235-265 in-lbs. 


Models with Vertical Cylinder Mount 





644B-37 (S/N 384-) 
644B-42 (S/N 120-) 
844C-42 (S/N 282-) 
1044C-42 (S/N 107-) 
1044C-54 (S/N 103-) 
6K-37 (SIN 212-) 
6K-42 (S/N 106-) 


8K-42 (SIN 163-164, 166-) 


10K-42 (S/N 107-) 
10K-54 (S/N 101-) 


Adjustment, Park Brake 


9-40 


A 


The following procedure refers to Fig. 9-22. 


Install elbow (Item 3) on new park brake cylinder (Item 6). Position 
elbow as shown in Fig. 9-22. For final tightening, turn elbow 1.5-3 
turns past finger tight. 


Install park brake cylinder on brake cylinder mount (Item 1) using the 
clevis pin (Item 4) and new cotter pin (Item 5). 


Install clevis (Item 10), lockwasher (Item 11), and jam nut (Item 12) on 
new park brake cylinder. 


Note: With the park brake cylinder (Item 6) fully extended and the brake cam 


(Item 7) raised 1/16—1/8” from its lowest possible position, it should be 
possible to insert the clevis pin (Item 9) directly into the clevis (Item 10). 


Make any necessary adjustments in the position of the clevis on the 
cylinder rod to meet the guidelines described in the above note. 


Install new cotter pin (Item 8) on clevis pin. 


Tighten jam nut (Item 12) to ensure that lockwasher (Item 11) is 
secured to clevis. 


Reconnect hydraulic brake hose (Item 2) to elbow and torque swivel 
nut to 235-265 in-lbs. 


Install park brake pressure switch (Item 13) on service brake. 
Reconnect wiring harness (Item 14) to park brake pressure switch. 


CAUTION: To avoid possible injury, be sure to park the vehicle on a level 


surface, lower the boom to the ground, shut off the engine, 
make sure the park brake is released, and block the wheels 
before servicing the park brake. 
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Models with Horizontal Cylinder Mount 





644B-37 (S/N 101-383) The park brake cylinder used on models with a horizontal cylinder mount 
ere (S/N 101-119) includes a clevis and jam nut whose position can be adjusted (see 
SOLIS ENE Fig. 9-21). As the brake shoes wear, the position of these two items will 
1044C-54 (SIN 101-102) need to move closer to the end of the threaded portion of the cylinder rod. 


6K-37 (S/N 101-211) : . et 2 ee 
6K-42 (SIN 101-108) If adjustment of the clevis location is inadequate, modifications may also 


8K-42 (SIN 101-162, 165) be made to the adjustable link assembly. As the brake shoes wear, it will 
10K-42 (S/N 101-106) become necessary to select mounting holes further away from the top end 
of the adjustable links when connecting them to the bell crank. 


1. Follow preparation procedures as outlined in Section 3 and in 
Section 5 of this manual. 


Block the wheels and make sure the park brake is released. 


Install a brake pressure diagnostic port test gauge to the hose into the 
brake diagnostic port. 


4. While watching test gauge, press brake pedal numerous times until 
pressure gauge reads 0 psi. Remove test gauge and cap diagnostic 
port. 


5. Remove cotter pin (Item 9) from clevis pin (Item 10). While holding the 
brake cam (Item 15) up, remove clevis pin from clevis (Item 8). 


Note: With the park brake cylinder (Item 5) fully extended and the brake cam 
(Item 15) raised 1/16—1/8” from its lowest possible position, it should be 
possible to insert the clevis pin (Item 10) directly into the clevis (Item 8) and 
through the bell crank (Item 11). 


6. If it appears to be possible to meet these guidelines, go directly to 
Step 8. If it does not appear to be possible to meet these guidelines, 
continue with Step 7 


7. To make a link adjustment, perform the following steps: 


a. Remove cotter pin (Item 19) and flatwasher (Item 12) from clevis 
pin (Item 18). 


b. While holding brake cam (Item 15) up, remove the clevis pin 
securing two (2) adjustable links (Item 13) to bell crank (Item 11). 


c. Choose suitable matching hole locations in adjustable links to 
remove excess play in system. 


d. While holding brake cam (Item 15) up, attach adjustable links to 
bell crank with clevis pin. 


e. Secure clevis pin with washer and new cotter pin. 
8. To properly position the clevis, perform the following steps: 


a. Make any necessary adjustments in the position of the clevis on 
the cylinder rod to meet the guidelines described in the above note. 


b. Insert clevis pin in clevis and through mounting hole in bell crank. 
Install cotter pin in clevis pin. 
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Models with Vertical Cylinder Mount 





644B-37 (S/N 384-) The park brake cylinder used on models with a vertical cylinder mount 


644B-42 (S/N 120-) require only an adjustment to the position of the clevis and jam nut (see 
844C-42 (S/N 282-) 


1044C-42 (SIN 107-) Fig. 9-22). As the brake shoes wear, the position of these two items will 
1044C-54 (S/N 103-) need to move closer to the end of the threaded portion of the cylinder rod. 
sae he. 1. Follow preparation procedures as outlined in Section 3 and in 

8K-42 (SIN 163-164, 166-) Section 5 of this manual. 

10K-42 (S/N 107-) 2. Block the wheels and make sure the park brake is released. 


10K-54 (S/N 101-) 
Install a brake pressure diagnostic port test gauge to the hose into the 
brake diagnostic port. 


4. While watching test gauge, press brake pedal numerous times until 
pressure gauge reads 0 psi. Remove test gauge and cap diagnostic 
port. 


5. Remove cotter pin (Item 8) from clevis pin (Item 9). While holding the 
brake cam (Item 7) up, remove clevis pin from clevis (Item 10). 


Note: With the park brake cylinder (Item 6) fully extended and the brake cam 
(Item 7) raised 1/16—1/8” from its lowest possible position, it should be 
possible to insert the clevis pin (Item 9) directly into the clevis (Item 10). 


6. Make any necessary adjustments in the position of the clevis on the 
cylinder rod to meet the guidelines described in the above note. 


7. Insert clevis pin in clevis and install cotter pin in clevis pin. 


Drum Brake Repair/Replacement 


Refer to ZF (Zahnradfabrik Passau) repair and maintenance manual for 
drum brake replacement procedures. 
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Fig. 10-1: Outriggers 


Outriggers are standard on models with 4-section booms (1044C-54, 
10K-54). and optional on other models. They increase the stability of the 
machine when lifting and placing loads. 
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# Description # Description 
1 Outrigger Cylinder 12 Double Tube Clamp 
2 Differential Pressure Switch 13 Clamp Plate 

3 Tie 14 Jam Nut 

4 Wiring Harness 15 Starwasher 

5 Elbow 16 Nut 

6 Hydraulic Hose 17 Shaft Assembly 

7 Shim(s) 18 Nut 

8 Outrigger Support Plate Bushing 19 Lockwasher 

9 Capscrew 20 Capscrew 

10 Capscrew 21 Grease Fitting 

11 Lockwasher 22 Grease Fitting Cover 

















Fig. 10-2: Outrigger Installation 


(Ref. Fig. 10-2) The following procedure describes removal of the 
outrigger. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 


2. Disconnect any attachments and raise the boom enough so easy 
access can be made to the outrigger. Apply the parking brake and fully 
retract the boom extension cylinder. Raise the outrigger foot pads 
completely and shut the engine off. 


3. Support the boom and extension cylinder with sling(s) and crane or 
other suitable means. Make sure support items have sufficient capacity 
to support the weight of the boom and cylinder; the combined weight of 
the boom and extension cylinder is approximately 6650 pounds. 
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Outriggers 


DANGER: Support of the boom is essential to avoid the possibility of 


11. 


12. 


injury or death should the boom fall. Use suitable blocking and 
lifting devices when removing heavy machine components. 


Place blocks or other means of support under the front and rear 
corners of the outrigger frame. Make sure supports are adequate to 
support the weight of the outrigger; the outrigger weighs approximately 
2585 pounds. 


Disconnect the wiring harness (Item 4) from the differential pressure 
switch (Item 2) from both cylinders. Remove the ties (Item 3) securing 
pressure switch wires to wiring harness or hydraulic hoses. 


Loosen and remove two (2) hydraulic hoses (Item 6) from elbows 
(Item 5) on both outrigger cylinders (Item 1). Tag hoses and fittings. 
Bleed any remaining oil into a suitable container. 


Remove the nut (Item 18), lockwasher (Item 19), and capscrew 
(Item 20) from the shaft assembly (Item 17). 


Remove all ties around hydraulic hoses and wiring harness. 


Remove the capscrew (Item 10), lockwasher (Item 11), and double 
tube clamp (Item 12) securing the hydraulic tubes to the clamp plate 
(Item 13) on each side of the machine. 


. Remove four (4) each nuts (Item 16), starwashers (Item 15), jam nuts 


(Item 14), and capscrews (Item 9) securing each of the clamp plates 
and the outrigger assembly to the axle. Remove the clamp plates. 


Remove the wiring harness and hoses from outrigger and secure them 
to the main frame. 


Start the engine and slowly back the machine away from the outrigger. 


(Ref. Fig. 10-2) The following procedure describes installation of the 
outrigger. 


ile 


If the bushing and shaft assembly were removed, 


a. Install a bushing (Item 8) in the outrigger support plate. Make sure 
the front edge of the bushing is flush with the edge of the support 
plate. 


b. Install the shaft assembly (Item 17) on the bushing, making sure 
the port for a grease fitting is on the rights side of the machine. 


c. Install a grease fitting (Item 21) on the shaft assembly. Torque the 
grease fitting to 1.5—3 turns past finger tight. Install a grease fitting 
cover (Item 22) on the grease fitting. 


With the boom raised and fully supported, use sling(s), crane or other 
suitable means of support to position the outrigger until it can be slid 
onto the shaft assembly (Item 17). 
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Temporarily install a capscrew (Item 20) into the orifice in the shaft 
assembly (Item 17). Measure the gap between the outrigger assembly 
and the support plate boss on the main frame. 


Remove the capscrew and outrigger assembly. 


Install as many shims (Item 7) as needed on shaft assembly to fill the 
gap measured in Step 3. 


Note: Shims are available in three different sizes — 16, 20, and 24 gauge. 


6. 


10. 


Reinstall the outrigger on the shaft assembly and secure it with a 
capscrew (Item 20), lockwasher (Item 19), and nut (Item 18). Torque 
the nut to 130 ft-lbs. 


Secure the outrigger to each side of the axle with a clamp plate 
(Item 13) and four (4) capscrews (Item 10), jam nuts (Item 14), 
starwashers (Item 15), and nuts (Item 16). Torque nuts to 320 ft-lbs. 


Install two (2) hydraulic hoses (Item 6) on the two (2) elbows (Item 5) 
on each outrigger cylinder (Item 1). For final tightening, torque swivel 
nuts on hoses to 44-48 ft-lbs. 


Connect the wiring harness (Item 4) on the differential pressure switch 
(Item 2). Install a tie (Item 3) to secure the pressure switch wires to the 
wiring harness or the hydraulic hoses. 


Secure the wiring harness and hydraulic hoses to the clamp plate with 
a double tube clamp (Item 12), lockwasher (Item 11), and capscrew 
(Item 10). Torque the capscrew to 276 in-lbs. 
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Fig. 10-3: Outrigger Cylinders 


The outrigger cylinders have an operating pressure of 3000 psi and have a 
15.63” stroke. Each cylinder includes four bushings. 
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# Description # Description 
1 Wiring Harness 8 Capscrew 

2 Tie 9 Lockwasher 

3. Differential Pressure Switch 10 Lock Pin 

4 Outrigger Cylinder 11° Pin 

5 Elbow 12 Capscrew 

6 Hydraulic Hose 13 Lockwasher 

7 Pin 14 Lock Pin 











Fig. 10-4: Outrigger Cylinder Installation 


(Ref. Fig. 10-4) The following procedure describes removal of the outrigger 
cylinders. 


1. Follow preparation procedures as outlined in Section 3 of this manual. 


2. Lower the boom, apply the parking brake, raise the outrigger foot pads 
completely, and shut the engine off. 


3. Disconnect the wiring harness (Item 1) from the differential pressure 
switch (Item 3) on both cylinders. Remove the ties (Item 2) securing 
the pressure switch wires to the wiring harness or the hydraulic hoses. 


4. Loosen two (2) hydraulic hoses (Item 6) from the elbows (Item 5) on 
both outrigger cylinders (Item 4). 


CAUTION: Use suitable blocking and lifting devices when removing the 
cylinders. Care must be taken when removing and lifting the 
cylinders to prevent personal injury or equipment damage. 
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Place blocking device under the top of the outrigger cylinder. Remove 
the capscrew (Item 12) and lockwasher (Item 13) from the lock pin 
(Item 14). Remove the lock pin and upper pin (Item 11). 


Remove a capscrew (Item 8) and lockwasher (Item 9) from the lock pin 
(Item 10). Remove the lock pin and lower pin (Item 7). 


Remove the outrigger cylinder. 
Repeat Steps 5—7 for the remaining outrigger cylinder. 


(Ref. Fig. 10-4) The following procedure describes installation of the 
outrigger cylinders. 


Use a suitable lifting device to place the outrigger cylinder in its proper 
location. Secure the cylinder to the outrigger by installing the lower pin 
(Item 7). 


2. Secure the cylinder to outrigger with the upper pin (Item 11). 


Note: Be sure to apply blue thread sealant to the threads of the capscrews before 


installing them. 


Secure the upper pin by installing a lock pin (Item 14), lockwasher 
(Item 13), and capscrew (Item 12). Torque the capscrew to 55 ft-lbs. 


Secure the lower pin by installing a lock pin (Item 10), lockwasher 
(Item 9), and capscrew (Item 8). Torque the capscrew to 55 ft-lbs. 


Repeat Steps 1-4 for the remaining cylinder. 


Install two (2) hydraulic hoses (Item 6) on elbows (Item 5) on both 
outrigger cylinders (Item 1). For final tightening, torque the swivel nuts 
on hoses to 44—48 ft-lbs. 


Connect the wiring harness (Item 4) to the differential pressure switch 
(Item 2). Install a tie (Item 3) to secure the pressure switch wires to 
wiring harness or hydraulic hoses. 
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# Description # Description 
1 Grease Fitting 10 Rod Bearing Nut 

2 Grease Fitting Cover 11 Piston 

3  Counterbalance Valve Cartridge 12 Bushing 

4 Bushing 13 Grease Fitting 

5 O-ring Plug 14 Grease Fitting Cover 

6 Differential Pressure Switch 15 Rod 

7 Elbow 16 Cylinder Cap 

8 Counterbalance Valve Cartridge 17 Setscrew 

9 Cylinder Barrel 18 Stroke Limiter 





Fig. 10-5: Outrigger Cylinder Assembly 


(Ref. Fig. 10-4) The following procedure describes removal of the outrigger 
cylinders. 


1. Mount or support the cylinder vertically with the rod end down. 
Hydraulic oil in cylinder will drain out during disassembly. Place a 
suitable pan or tray under the cylinder. 


2. Remove the differential pressure switch (Item 6) from the cylinder 
manifold block. 


Note: Early production models had the differential pressure switch installed on the 
side of the control manifold block instead of where it is shown in Fig. 10-5. 
These included S/N 101-154 for 1044C-54 models, S/N 101-103 for 
10K-54 models and S/N 101-116 for 1044C-42 models with outriggers. 


Note: Some early production models included also included an O-ring plug 
(Item 5) in the control manifold block. This included S/N 133-154 for the 
1044C-54 and S/N 101-103 for the 10K-54. 


3. For models with an O-ring plug (Item 5), remove the plug. 


Service Manual — Models 644B, 6K, 844C, 8K, 1044C, 10K 


Outriggers 


4. Release pressure in each cylinder as follows: 


in the cylinder. Wear proper eye and hand protection when 
removing counterbalance valve cartridges. Hydraulic fluid 
under pressure can be injected under skin or into eyes, 
resulting in serious personal injury or death. 


) WARNING: The counterbalance valve cartridge traps hydraulic pressure 


a. Place a socket wrench over each counterbalance valve cartridge 
(Items 3 and 8). Wrap a clean shop rag around the socket to cover 
the area of the counterbalance valve cartridge. 


b. Carefully and slowly, turn the cartridge out of the manifold block to 
release pressure in cylinder. 


Remove the counterbalance valve cartridges. 


Slowly extend and retract the cylinder by hand to remove most of the 
hydraulic oil. 


Remove two (2) elbows (Item 7) from the cylinder manifold block. 


Loosen the setscrew (Item 17) and remove the cylinder cap (Item 16) 
from cylinder barrel (Item 9). 


9. Remove the cylinder rod (Item 15) from the cylinder barrel. 


CAUTION: To prevent possible damage to components, support the rod 
A and head; do not wiggle the rod or head back and forth during 
removal. 
10. Remove the rod nut (Item 10), piston (Item 11), and the stroke limiter 
(Item 18) from the cylinder rod. 


11. Inspect bushings for damage. If necessary, replace the bushings as 
follows: 


a. Remove two (2) bushings (Item 4) from the cylinder barrel end 
and/or remove two (2) bushings (Item 12) from the cylinder rod end 
using a bushing driver and hammer or press. Drive one bushing all 
the way through to remove other bushing. 


b. Install new bushings so they are flush with outer edge boss to 0.02” 
below. 


c. To ensure proper lubrication, make sure an adequate amount of 
grease is applied to the grease fitting(s) after the cylinder is 
reinstalled on the machine. 


12. If necessary, remove the grease fitting covers (Items 2 and 14) and 
grease fittings (Items 1 and 13) from the cylinder. Inspect and replace if 
damaged. Install and tighten fittings 1.5 to 3 turns past finger tight. 


13. Remove all O-rings, wear rings, and backup rings from the cylinder 
components and discard. 


14. Thoroughly clean components with solvent; dry with compressed air. 
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15: 


16. 


17. 


18. 


13. 
20. 


21. 


22. 


23. 


24. 


25. 


26. 


Inspect inner surface of barrel, outer surface of piston, and length of 
rod for scratches and scoring. If the barrel, piston, or rod are damaged, 
they must be replaced. 


Check the condition of the threads on the rod, nut, and capscrews. Do 
not attempt to repair damaged threads. 


Inspect the counterbalance valve cartridges (Items 3 and 8), including 
O-rings, for condition and replace as necessary. Do not disassemble 
cartridges. Service to counterbalance valve cartridges is limited to 
installing new O-rings and replacing the entire cartridge. 


Lubricate counterbalance valve cartridges O-rings with clean hydraulic 
oil. 
Install cartridges in the manifold block. 


Lubricate a new O-ring with hydraulic oil and install it inside the piston 
(seals rod to piston). 


Lubricate new seal and wear rings with hydraulic oil and install them on 
the piston. 


Slide the cylinder cap (Item 16), stroke limiter (Item 18), and piston 
(Item 11) onto the rod (Item 15). Lubricate the threads on the rod with 
hydraulic oil and install the rod nut (Item 10). 


Install the rod assembly in the cylinder barrel. Tighten the cylinder cap 
and secure with a setscrew (Item 17). 


Install two (2) elbows (Item 7) on the cylinder manifold block. Torque 
the elbows to 40—44 ft-lbs. 


For models with an O-ring plug (Item 5), install the plug in the control 
manifold block. Torque the plug to 85—95 ft-lbs. 


Install the differential pressure switch (Item 6) on the cylinder manifold 
block. 


Differential Pressure Switch 


Description 


10-10 


The differential pressure switch is a cartridge-style switch with a maximum 
operating pressure of 6000 psi. It is a normally open circuit that is set to 
close at 92 psi (+0, -18 psi). 
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Description 


1044C-54 
10K-54 


Proximity Switch 





J1146 








Fig. 10-6: Boom Extension Proximity Switch 


(Ref. Fig. 10-6) The boom extension proximity switch is located on the left 
side of the outer boom section on machines with a 4-section boom. The 
boom extend/lockout circuit is designed to increase stability of the machine 
by limiting how far the boom can be extended without the outriggers down. 
The system will disable the boom extend and transfer extend functions and 
the warning lamp will come on when the boom is extended to specified 
distance (approximately 21 feet with tilting tower or 25 feet with standard 
carriage). The proximity switch then opens as it no longer senses metal. At 
this point, the left and right outriggers must both be lowered to the ground 
to allow the boom or transfer carriage to be extended any further. 


Normally open differential pressure switches in the outrigger cylinders 
close when the base end pressure exceeds the rod end pressure by 
approximately 90-95 psi. When both pressure switches close, this 
completes the circuit, allowing the boom and transfer carriage to be 
extended, and the lamp turns off. The system is fail-safe in that it requires 
an electrical signal to enable the boom to be extended beyond the 
specified distance. 
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Fig. 10-7: Boom Extension Proximity Switch Operation 


(Ref. Fig. 10-7) The switch operates by sending out a constant, high 
frequency magnetic field a short distance from the oscillator end of the 
switch. Eddy currents are produced in metal when the magnetic flux lines 
pass through it. These eddy currents oppose the oscillations of the 
magnetic flux lines and the oscillations stop. A sensor in the switch detects 
if the oscillator is on or off and this gives the switch its on/off function. 
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# Description # Description 
1 Inner Jam Nut 3 Outer Jam Nut 
2 Proximity Switch 4 Wire Harness 





Fig. 10-8: Boom Extension Proximity Switch Assembly 
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(Ref. Fig. 10-8) The following procedure describes removal of the boom 
extension proximity switch. 


qh 


Disconnect the wire harness (Item 4) at the boom extension proximity 
switch (Item 2). 


Place a piece of masking tape around the proximity switch body at the 
outer jam nut (Item 3). This will serve as a guide during reinstallation. 


Remove the inner jam nut (Item 1) and proximity switch. Reinstall the 
inner jam nut on the proximity switch for safekeeping. 


(Ref. Fig. 10-8) The following procedure describes installation of the boom 
extension proximity switch. 


ig 


Position the outer jam nut (Item 3) on the switch body (Item 2) at the 
previously marked position. 


Install the boom extension proximity switch in the outer boom. Install 
the inner jam nut (Item 1). Check the gap between the end of the 
proximity switch and boom. See Fig. 10-9. 


Connect the wire harness (Item 4) to the proximity switch. 


Check operation of the proximity switch by extending the boom. The 
boom extension proximity light must come on at specified distance 
(approximately 21 feet with a tilting tower or 25 feet with a standard 
carriage). If the light does not illuminate, stop and retract the boom. 
Proceed to “Adjustments” below. 






Middle Rear 
Boom Section 


Outer Boom Section 


Proximity Switch 





Outer Jam Nut Inner Jam 


Nut 


J1262 


Fig. 10-9: Boom Extension Proximity Switch Adjustment 


(Ref. Fig. 10-9) The following procedure describes adjustments to the 
boom extension proximity switch. 
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Outriggers 


1. Loosen, but do not remove the two (2) jam nuts on the proximity switch 
body. 


2. Check the gap between switch and boom. The gap must be within the 
range specified in Fig. 10-9. 


3. If the boom extension proximity light does not illuminate when the 
boom is extended to the specified distance (approximately 21 feet with 
a tilting tower or 25 feet with a standard carriage), adjust the proximity 
switch to slightly reduce the gap. Do not exceed gap tolerances 
specified in Fig. 10-9. Snug jam nuts to hold switch in position. 


- 


Extend the boom and check operation of the boom extension proximity 
light. The light must come on when the boom is extended to specified 
distance (approximately 21 feet with tilting tower or 25 feet with 
standard carriage). If the light does not illuminate, stop and retract the 
boom. Repeat Step 3. 


oI 


Tighten the jam nuts. 


Outrigger Control Valves 


Description 
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Right 
Outrigger 

Left 
Outrigger 

Frame 
Tilt Control 





V1087 


Fig. 10-10: Outrigger Controls 


(Ref. Fig. 10-9) The remote controls are located to the right of the seat and 
consists of three sections. One section is used for frame tilt control (rear 
control) and two are outrigger controls. The pressure range for each 
section is 116-410 psi. The front control raises and lowers the right 
outrigger and the middle control raises and lowers the left outrigger. 
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Removal 


Outrigger Control Valve 





Outriggers 
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«4 

# Description # Description 
1 Nut 9 Connector 
2 Lockwasher 10 Hydraulic Hose 
3 Tie Rod 11 Control Panel 
4 Outrigger Control Valve 12 Lockwasher 
5 Button Head Capscrew 13 Nut 
6 Frame Tilt Control Valve 14 Rear Cover 
7 Lockwasher 15 Flatwasher 
8 Nut 16 Phillips Truss Head Screw 











Fig. 10-11: Outrigger Control Valve Installation 


(Ref. Fig. 10-11) The following procedure describes removal of the 
outrigger control valves. 


1. 
2. 
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Follow preparation procedures as outlined in Section 3 of this manual. 


Lower the boom, apply the parking brake, raise the outrigger foot pads 
completely, and shut the engine off. 


Remove four (4) screws (Item 16) and flatwashers (Item 15) securing 
the rear cover (Item 14) to the operator’s compartment. Remove the 
rear cover. 


Loosen and remove four (4) hydraulic hoses (Item 10) from the 
connectors (Item 9) on the bottom of the outrigger control valves 
(Item 4). Bleed any remaining oil into a suitable container. Tag and cap 
the hoses and fittings. 


Remove the nut (Item 1) and lockwasher (Item 2) from each of the 
three (3) tie rods (Item 3). Remove the tie rods, along with lockwashers 
(Item 7) and nuts (Item 8), securing the control valve sections together. 
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Outriggers 


6. Remove the two (2) nuts (Item 13), lockwashers (Item 12), and 
capscrews (Item 5) securing each valve section to the control panel 
(Item 11). Remove the outrigger valve sections. 


Installation 


Outrigger Control Valve (Ref. Fig. 10-11) The following procedure describes installation of the 
outrigger control valves. 


1. Secure the two (2) outrigger control valves (Item 4) to the frame tilt 
control valve (Item 6) with three (3) tie rods (Item 3). Install 
lockwashers (Items 2 and 7) and nuts (Items 1 and 8) on each end of 
both tie rods. 


2. Install each outrigger control valve on the control panel (Item 11) with 
two (2) capscrews (Item 5), lockwashers (Item 12), and nuts (Item 13). 
Torque the nuts to 50 in-lbs. 


3. Install the hydraulic hoses (Item 10) on the connectors (Item 9) on the 
bottom of each control valve. For final tightening, torque the hose 
swivel nuts to 130—150 in-lbs. 


4. Install the rear cover (Item 14) on the operators compartment with four 
(4) flatwashers (Item 15) and screws (Item 16). Torque the screws to 
96 in-lbs. 
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USA 


Phone: (717) 485-5161 


Customer Support Toll Free: (877) 554-5438 


Fax: (717) 485-6417 
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P.O. Box 5119 
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Port Macquarie 

N.S.W. 2444 

Australia 

Phone: (61) 2 65 811111 
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Brazil 

Phone: (55) 19 3295 0407 
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Phone: (44) 1 698 811005 
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SK6 2sP 

England 
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Fax: (44) 870 200 7711 


JLG Europe B.V. 
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South Africa 
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Fax: (27) 11 453 1342 
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Bei Bremen 

Germany 

Phone: (49) 421 693 500 
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JLG Industries (Norge AS) 
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Norway 

Phone: (47) 6682 2000 
Fax: (47) 6682 2001 
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JLG Iberica, S.L. 
Trapadella, 2 

P.l. Castellbisbal Sur 
08755Castellbisbal 

Spain 

Phone: (34) 93 77 24700 
Fax: (34) 93 77 11762 


JLG Industries (Italia) 
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20010 Pregnana Milanese - MI 


Italy 
Phone: (39) 02 9359 5210 
Fax: (39) 02 9359 5845 


JLG Polska 

UI. Krolewska 

00-060 Warsawa 

Poland 

Phone: (48) 91 4320 245 
Fax: (48) 91 4358 200 


JLG Industries (Sweden) 
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Box 704 
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Sweden 
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